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whence its name, from the Greek word for fire. It was once 
used in the old fashioned musket, instead of flint, for this 
purpose. This is an easy and inexpensive te�t for those 
who would confound it with gold. Gold is too soft to strike 
fire in this way, anJ its weight, bulk for bulk, is four times 
as much as that of pyrites. In the utilization of iron pyrites 
for its sulphur. the ore is either roasted in close vessels 
without access of atmospheric air, when a certain propOl'tion 
of flowers of sulphur sublimes; or more ordinarily it is 
burned in the air, for the production of sulphurous acid in 
the manufacture of oil of vitriol. Thb is done in peculiarly 
shaped kilnd; and when once ignited, the ore keers up its 
own combustion. By this plan of burning, even under the 
most favorable conditions, two or three per cent of sulphur 
remainli undecomposed. But by pulverizing thtl ore and 
roasting on the floor of a reverberatory furnace, not only is 

These instances show that serious consequences may be 
due to indiscriminate stowagtl of cargo composed of objects of 
iron or steel. In fact every shipper of hardware or ma
chinery, or passenger llaving in his possession such articles, 
shouid, for his individual as well as for the general inter· 
est., advise the captain and, he sides, have tile cases con
spicuously marked as to contents, so that every precaution 
may he taken to avoid their influence upon the compass. It 
can hardly be expected that a merchant yessel will Rwiug 
sllip evpry time that she goes to sea, but at least the 
danger of a guide, upon which the safety of the yesae1 de· 
p8nds, becoming' unreliable will be materially lessened by IL 
careful and intelligent disposition of the metl�llil: portion of 
the cargo. 

-------------........ �.-------------
NEW IRON ALLOYS. 

all the sulphur expelled, but the residue is in a suitable con- A new proce�s of manufacture of I�lloys of iron with man 
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56 ish pyrites on this account being of late largely imported cHtain qualities of cast iron with a regularity and 8urety not 
�� and used. Ores of this character are utilized at preseLt in given by any other procEs3. It ha" hHetofore been produced 
�1 England to their fullest t;xtent, their sulphur being fir;;t ex. either by the Prieeer crucible sy&tem or by the lIenders)n 

�� tracted in the manufacture of sulphuric acid, then t'lleir COl'- pI'OCe8S, both heing based upon the simultaneous redu�tion 
49 per; and finally the red residue of oxide of iron is sold to in preiJence of finely divided charcoal of a mixture of the ore�, 
53 the iron manufacturer for smelting. In spite of the abun- puh-el'ized,of iron and manganese, 'fhe presence of iroD in the 
� dance of iron pyrites in the United States, we know of but mixture ueterlllille� the complettl reduction of the oxide of 
4� one establishment in this country where it is partially util- mangantlse, and is indi�pellbable to �nch reduction, a fad 
54 ized in the manufacture of sulphuric acid. evidenced by the difficulty ahvaY8 fDcountered in obtainillg 

THE UTILIZATION OF IRON PYRITES. 

The great number of specimens of this material sent to 
the office of the SCIENTIFIC AMERICAN for examination sug
geoto a few words as to thA characteristics and utilization of 
a very abundant and useful, but hitherto, in this country, 
much neglected miner�l. That we have not put this impor' 
tant compDund of sulphur and iron, which in Europe forms 
an important article of commerce, to more profitable account 
can be attributed only to our infancy in the art of manufac
turing chemistry, We are still' dependent upon foreign 
sulpbur for our oil of vitriol, when stores of iron pyrites, 
contaiuing not only sulphur but other valuable constituents, 
lie at our own doors. Pyrites is a term applied to various 
metallic compounds of sulphur, but the most abundant and 
well known are those of iron and copper. It is of iron 
pyrites or sulphide of iron that we propose to speak here, as 
a minl'ral worthy attention and study. 

It was not u'ntil 1835 that the English, who used im
mense quantities of sulphur in the manufacture of oil of 
vitriol for the production of carbonattl of soda from com
mon salt, suddenly found their supplies of sulphur cut off, 
by an almost prohibitive duty laid on the exportation of the 
article by the King of Sicily, from which country most of 
the crude brimstone oil commerce is obtained. The only 
available �ubstitute was the subject of our article; and it 
was soon put to such useful account that, in 1861, statistics 
show that no less than 264,000 tuns �ere consumed in Eng· 
land. The amount used now must btl vastly in excess of 
this, probably not less than 500,000 tuns per year. 

Iron pyrites, though occurring unuer a variety of forms 
well known to the mineralogist, is still soon readily recog
nized, even by the inexperienced, from certain characteris
tic tests. How many unfortunate dupes has the bronze yel
low variety deceived, in the hope that they had struck solid 
gold, when a few drops of hot nitric acid in the hands of the 
chemist, or a simple blow pipe test with charcoal, would 
soon have dispelled their illusion! And yet gold is not 
always absent. The auriferous pyrites of California, South 
America, and mberia, have been profitably worked for gold, 
The valuable sulphur, however, in the roasting was driven 
off, as sulphurous acid, into the air to poison the surround· 
ing atmo�phere. Improvements are of slow growth. In 
our search after one valuable material, to which. our atten 
tion is directed, we are apt to overlook equally valuable 
on�s, until necess�ty or profit compels us to take account of 
them. It is but a year or two since the immense copper 
smelting works at Swansea, Wales, where copper is extrac
ted from copper pyrites, have attempted to utilize the 
e�caping sulphurous acid gas from the roastiDg ores. These 
fumlS, that for generations settled down upon the surround
ing country Ilke a blight, have now been turned into a valu
able commercial product. 

A very common form of pyrites is that of a bright yellow 
mineral, which is a true bisulphide, containing iron 46'03 

and sulphur 53'97 parts in 100. Iron pyrites is frequently, 
however, of a dark or bronze color, and sometimes resembles 
bell metal in its luster, this variety consisting of a mixture 
of protosulphide and bisulphide of iron. There is also a 
white variety called white pyrites, which, from its form of 
erystnlization, is termed cockscomb pyrites. Magnetic py
rit�s alf'O occurs. It is of a deep color and not very abund
ant. \Ve pass over the numerous compounds formed 15y 
the combination and intermixture of other minerals, observ
ing that when the propo-tion of copper is considerable, the 
ore is called copper pyrites, and is distinguished by its brass 
yp)]ow color,the rainbow colors on itslrtlrface,and its inferior 
hardness. 

Iron pyrites is so hard that it will strike fire with steel, 

Another important manufacture, in which pyrites may metallic manganese during laboratory researches, and by the 
sometimes be economically used, is that of sulphate of iron large expenditure of time and fuel usually required in ef
or copperas. When pyrites is exposed to the influence of fecting the reduction of the oxide. On account of the pl11-
air and moisture, it undergoes decomposition. The two verlll�nt �tate of the mixturc',and of the poverty of the batch, 
constituents of the pyrites, sulphur and iron, absorb oxygen, which Rhould contain an excess of charcoal, these two pro· 
becoming converted respectivtlly into sulphuric hciJ unc] ces"l'S are able to produce in a gh-eu apparatus but �rnall 
oxide of iron; these from their chemical affinity unik and '1 uantities daily of the all"y, and with an enormous con

form sulphate of iron or copptlras. In the m.mufacture of sumption of fuel. The difficulty seems to havtl been to find 
copperas, the ore is first stacked in large heaps on a clay a �y�tem which would answer all industrial requir"mentA, 
floor or other waterproof foundation. It is then roasted to work cont.inuously, effect the reduction of the oxides sue
hasten its decomposition, and afterwards moistlned with ces�ively and not simultaneously, and finally cause th('ir 
water fr.>m time to time as required. The resulting soln. complete fusion. A vertical apparatus, analogous to a high 
tion of sulphate of iron is then caught in suitable vesgel�, blast furnace, it would appear, might anSWH the rC'q uire, 
concentrated, and crystalized. In the Sonth LancashiJe ments, and it is stateu that iu certain 10calitieB, wlwre ore 
district in England, over 80 tuns of COppf'faS per week are l,:as been found containing the propel' pr oportion of iron lind 
thus produced; and in Stafford, Vt., co pperas has been maue manganese, two emeltings ha\'e been :-roduced, cOlltain:ng 
in this way for at least half a century. 18 p�r cent of the last mentioned metal. UnfortunatPly, 

We have sp oken of the "bra�ses," or yellow pyrites of however, such ores are very rare, for it is a nece!isity that 
the coal measures. These are readily decomposable; alld they �hould be almost absolutely free from silex. ;\foreO\'cl', 
during decomposition, so much heat is sometimes liberated it is difficult to pass into a high furnace material reduced to 
as to inflame the remaining pyrites and finally set the coal a dust. 'l'htl operation is productive of accidents, while it. is 
on fire. 'When this happens, the workmen are compelled,>'.t hardly possible, subsequently, to preserve a reg IlIaI' working. 
great expense and loss of time, to flood the mine to put a BeY0nd this, the interior surface of the apparatn�, inces
stop to the cont!agration. The water pumped from coal santly in contact with the 8erni-reduced pulverized oxides 
mines containing iron pyrites is sometimes so strongly whidl the blast drive� into the very joints, becomes at
charged. with the acid sulphate of iron, that the iron pumps tacked with great rapidity. 
used for its removal are rapidly corroded. The new pro�e�s �() which we refer in our initial pumgraph-

There are undoubtedly many localities in this country and fOl' the following description of which we are indebted 
where the pyrites is sufficiently abundant and readily decom- to th" ()ltl'oitique dlJ I' In(I/I,�tl ie, aplwars to be based on a ays
posable for the economical manufacture of copperas, I< salt tem of agglomeration, whicll. I)ermits of the introduction of 
which is largely used in dyeing, as a disinfect ant, and for the the oxides no longer in a state of powder, but in the form nf 
manufacture of ink and Prusobn blul'. W'here the pyrites small bricks or lumps, containing the elements of rhe alloy 
contains a small proportion of copper, it may be more to be produced. Many attempts, it may here be remllrked, 
economically utilized, in the way already shown, for the pro- have already been made to agglomerate the rubbish of iron 
duction of sulphuric acid. ore, which, in certain districts, exists in profusion, and 

--_____ ........ • which in its natural �tate is us�leSl!: but none have givpn 
THE INFLUENCE OF CARGOES OF MACHINERY AND satisfactory results. Lime, pitch, and fatty Cal'tIl, have 

HARDWARE ON SHIPS' COMPASSES. been successively employed, forming briquette�, which, 
In order to determine thtl local deviation of a ship's com- though appearing of sufficient solidity when cold, disaggrp,· 

pass, due to the materials entering into the vessel's compo- gated completely in the fire, or con1ained vitrifiable ele
sition affecting the needle, it is usual, before proceeding t.o ments in Buch quantities that the ore bp,came impoverished 
sea for the first time and at certain intervals thereafter, to to an inadmissible degree. From the description of the 
swing ship and compare the indications of a standard com- new procerls, we learn that, if metal in granulated form, ill 

pass,located in a position out of the sphere of attraction, with the shape of filings, of iron 01' steel turnings, of �po:Jgy iron 
those of the ordinary steering instruments in the binnacle. coar8ely pulverized, 01' of any other deT)1'is of iron or steel in 
By this means a correction for every point is found, which an analogous state of division, be mixed with ores containing 
must lie allowed for in steering a course per the binnacle mangr.neEe, tungsten, titanium, or a combination of theRe 
compass. metals, or with quartz: the ores or quartz being finely pul-

\Vnile there is little question but that every captain of a vetized and introduced in suitable proportions for tlu, alloy: 

sea.going steamer is in possession of the important dat.a if this mixture be completely and regularly moist.t·ned with 
thus obtained, there is in our minds considerable doubt an ammoniacal soluti::m, or with water slightly acidlllatcd, 
whether a Himilar allowance is made for the nature and and finally compressed in a mold of iron, a strong develop
stol'age of the cargo. A hold full of hardware would un- ment of heat is produced; and at the end of several hours, if 
doubtedly affect the compasses, and case8, of arm8, for ex- the mold be opened.a very hard compact mass will be found , 
ample, or any other articles of iron or steel, carelessly left which can be broken by the hammer into fragmentR of dll
near the binnacle, might throw the ship miles off her course sired �iztl. These pieces resist red heat perfectly, and do 
and be productive of juot Buch a disaster as that of the At· not commence to disaggregate until the point of fUHion of 
lantic. The captain of an English vessel, the Duke of Argyll, pig iron. Their proper treatment in a high blaEt furnace 
steaming betwtlen Liverpool and Dui>lin, a foreign contem· affords the means, it is stated, of obtaining alloys containing 
porary informs UB, found that a box containing six sabres iron and manganese,.in all proportions ranging from 2.'i to 75 

and three scabbarJs, placed at a distance of 10 feet away, I per cent of the latter metal, also combinations of iron and 
exercised a sensible inflnence on the needle, which, wb.en silicon, up to 25 per cent of silicon, r.nd finally alloys of 

the disturbing caUBe was removed, oscillated from side to iron and tungsten or titanium, or even triple I<110ys of the 
side for fully five minutes before it resumed its normali different metals. These results are, however, ohtained only 
position. Another instance is on record of a ship being at high temperatures, with a hot blast at strong pressure, 
thrown 1I0me distance from her proper po�ition through the and it ia ,..tated that the apparatus ordinarily rapidly dete
careless placing under the compasses of a case containing a riorates at its lower portion. To avoid this last mentioned 
couple of small sewing machines and a few packets of defect, a furnace of especial construction is employed. The 
needles. shalt is formed of �efractory brick as hard as pOSilible and 
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in which the aluminous element predominates. The hearth 

is of lime, magnesia or pure alumina, and the crucible is 
of carbon lime or magnesia. The latter portion is made in a 

single piece, by mol:ling a mix ture of pure graphite, gas 
carbon, or pure coke, in a cylindrical " haft or mold of 
bloom plate, und raising the whole in temperature to nearly 
a dark red heat for Rome hours. A very h�rd compact muss 
without. fi.Rsures or joints iR thus o',)tained. 

The hearth is enclosed ill a conical sheet iron shaft, se
cured by dowels to the pig ir011 platA which carries the tnn' 

nel. The crucible is moyahle, and simply r"�tH ngaiust the 
lower part of the hearth . j t is IJPld in plaee by small blocb. 
'fhe entire arrangement iH such that th" working partA of 
the apparatus can be (·asily renewed or repaired in a sh ort 
time. The blast is heated tn at leaAt 7�() Fah. and it� pres 
�ur" equals from ,,'Oi to 5'85 inches of mercury. 

------------� . � ... -------------

AUGUSTE DE LA RIVE, 

'j'hia distinguished philo�opher, who wa� among the fore
m03t of European ,�(fvall.' for more than half a eentnry, died 

on j.he 2!lth of Xovember. at. !l1arsdles, Franee. He W8.S on 
llis way to one of the numerous health resorts of t)1f' South 
of France, but was uuuble to reach it. 

Among De la HiI'c'" earliest investigations are to he found 
�ome important researches on the dpt'cific heat of many silu· 
pIe and cOlllPound gases, and here clllnnwnced hi;; fanw, and 

his influence in the Academy of (lpneva, of which he wa�, up 
to the day of his death, the guiding spirit. 1'11(' FeiencH of I 
electricit.y was scarc('ly in exi�tpnce O.t this time (1�'2i'i), and 
its rapid development during the past.'iO yenrH has received 
much impulse from the lauors of De 19. Hive. who�e zl'al in 
irlYestirration was indomitr.ble. III 1840, he di,coverl'd tllt' 
yalne of the voltaic current in dppositing L!old on �ilver and 
l)Ja�R, and at olwe lmhli�hed it, df'c-linin!! to make any profit 
from the inventioll. For this, t.he French Institute a "'nrded 
him th�ir premiulll of :il;flOO. 

De la Riy€ WIIIl a mun of almo�t univer�al eulture, and his 
society was �ought by literary men, poJitieians, and a[th.t�,as 
well as by Iris fellow scienti�ts. The Rwi�F Confederation 
intrusted him wi�h the dpjicate mi�t'ion of laying bAfme the 
Britbh (Joyernment the Gunger tLIl.t SlVit7.erlana wa� ex
posed, to by the absorption of Savoy and �ice into Fmncf',and 
he had the �atisfaction of obtaining fr()lll Lord PalllltlrHWn a 
declarati on that any attemp � on the part of France agniMt 
tho independEnce of Slvitzerland or Belgium would be Co!!
sidered a C{/"IIH bl'lIi by England. 

'fh l' labor s of ])p I" Hi\'(- wl'rl' universally rpeogni7.pd as of 
the highest value. and honor,; and di�tillctions frolll �cit�nti6c 
bodif'� in all puts of tI,,, world WHe confcrrc-.cl ul'Oll hin,. 
He died in the ,3d year of hh. ago. 

..• � ... ------------
DEATH IN THE SCHOOL ROOM. 

J)espite the fre!! uent casualties due to imperfect ventila. 
tion, together with the gfneration of noxious gapes in large . 
ly pop ulated buildings , though aStiisted by the oft relwuted 
counse ls of the best sanitary authorities as to the proper 
mode d remedying' the evil, our progress in learning how 
to afford i1 constant �upp�y of pure freeh air i�, at be�t. sad
ly discouraging. The New York lVol'ld, with commendablp 
enterprise, has recElltly employ ed Dr. Endemunn. of the 

J citutific �lUttican. 
breathe about fourteen cubic feet of a!r per hour, and this 
air, when exhaled, will contain 430 times the normal amount 

of c ,rbonic acid. If 100 persons be placed in a room, SIlY 
18 feet square by 11 feet high, and the doors and windows 

be hermetically closed, so that there could be no circu lation, 

in about two hours and a half all the air would be inhaled 
and probably not a soul would be living. 

Space necessarily foruids our following the carefully pre
pared details of the report before us, hut the citation of a 
few cases will serve to slto\\' the flagrant neglect which must. 
characterizfl the sanitary regulations of our schools: 

(1) Hoom� 18 hy 16 feet: 42 scholars; temperature, 62' 
Fah. ; caI'bonic acid in 10,000 parts, 26'1, or 6'6 timeR the 

normal amount. The air was described by the inmates as 

gene rally opprQssive. (2) Large class room, 20x18 feet: 

Odor very foul; 47 scholars ; 4 times the normal amount. 

(3) Class room on top floor: 65' temperature ; air described 
a9 constantly bad, and very correctly , as analysis showed 8'1 

times the normal qua':tity of carbonic acid. In the next 
two tests, this proportion is 7'5 and 5 times. 

The annexed engraviug is a �pecimen of the heating �'nd 

ventilating arrangement in the
;
well known 12th street school , 

an eotabli�lllnent Recommodating 1,200 female scholars. It 
is the register, and b the ventila tor. Th" heat,entering, roaHts 

-I�----- ------------
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the back of the teacher at d, ascends, and immediately es
capes at b, or, in ca8e th" windo w is opeu, diverges into an
other current, p. The cold, heavy carbonic gad is, as is evi

dent, totally unaffected by the draft, and settles down upon 

the children at f. :Mr. Lewis W. L egds made a report re 
garding thid school some time since, which, for some occult 

rea�on, the Board of Education saw fit to suppress. He 

pointed out the difficulties above indicated, and also ex
plained a neat arrangement of the janitors, in converting 

the fresh air ducts to ihe f urnaces into hen roosts, partition

ing the saIlle off, so that the air supply was obstructed ; but 

a copious odor of poultry was added to the hot current. 
"Fowl "air, he very truly rtmarks. 

Example 6 consists in analyses made in a room heated by 
steam; t.eacher and children all complaining. The t�mpera . 
ture was 60°, and 8'3 tiDlesthe normal propDrtion of carbon
ic acid was indicated. Pas�ing over succeeding tests, none 
of which show a larger percentage of carbonic acid than last 
mentioned, we notice repeated cases of the most dense ig
nornnce displayed in the steam heating arrangement. In 
one school the ventilators were shut, choked by rust, and the 

j�.llitor had no conct 'ption of their use. In another the steam 
heatpfs were arranged after the fap-hion indicated in the next 

Board of Hea'.llt of tlli" city, to make a careful chemical l ---, 
examination of the eoncition of the atmosphere in our pub- ) 
lie s('hools; and the results of that gentleman's inve,·tiga. -�" l6, 
tions, as published with much detail in the 'above I�.en· ":, \ d. J I ,  I I I I tioned journal point to a state of affairs that is simply dis· : , 

Ii : graceful. il t! I Ii Graham and Liebig have pointed out that the mean amount if : , . ' 
of oxy�en in the atlllo�phere is 20'0 ,-olumes per cent, leav· ! !CI!' d d ,) ! 
ing a iialance of 7U '1 nitrogf-ll, carbonic acid, and other con. \ : : I 
stituents. The normal quautity of carbonic acid gas ls,how �'-':'�----------"-___ ���I 
eVt'r, very small, and i� eEtimated by De Sau�sure at 4 parts engraving. The CUlrent of air from the heater, II, ell capes 
in 10,000. Dr. Parkes consider" that an increase (,f thi" pro- through the opened window, while the cold air from the lat. 
po!tion to 6 F-arts in 10,000, or 0 '06 of 1 per cent, is the high- ter pours down. There is a con�tant circulation, as indica 
est permissible impurity. In analyzing-the samplf\s of air, ted by the arrows, at the sidts of the room, while the center 
Dr. Endemanu used Pettenkoffer's m�thod, by which the air of the apartment becomes packed with foul air. 
ie introduced into a glass globe, together with a bol ution of 'l'here is no neeeRsity of entering into further minutim. In 
caustic baryta of definite �tre n gth. The alkalinity of the this city there are 5(; grammar schools, 42 primary schools, 
baryta solution iR diminbhed in proportion to the amount of and 6 school� for colored children, and the number of pu
carbonat a of baryta formed, and will be neutralized by a I pHs thus subject to the dangers we have noted is estimated 
proportionally less quantity of a gi ven solution of oxalic at from 80,000 to 100,000. There is unquestionably a de
acid, thus furnishing the 

.
elem:-nt� of an �ccurate .calct�latlon cided need for Rimple and efficacious plans of ventilation, 

of the amount ot carbolllc aCId m the aIr contamed III the which may be promptly put in practice in these institutions 
globe. A measured amount of lime water of known at no very large expen�e. Dr. Bndemann suggests the fol. 
strength may be used instead of the caustic baryta �olution. lowing system : 
The effect of the carb�nic acid is then to neutralize and pre- Here the warm fresh air, flowlng in at the register, fl, 
cipitate a quantity of lime in the form of chalk, and the ox-
alic acid determi nes the proportion of lime subsequently re
mamlng. The difference in the '1 uantity of lime before lind 
after the action upon the air enables the operator to calcn
late lhe existing ratio of carbonic acid. 

Carbonic acid is the product of perfect combustion and of 
the breathing of animals. the oxygen in the latter ca.e uni
ting with cnrbon in the �y�tem; and the air expired contains 
abflut 41 per cent of carbonic acid gas. Thi�, lJOwever, in 
ope:1 ntmoAphere, soon diffu ses itself, but, if con fined in cir
cumscribed qU'l.rter�, contaminates the air to Buch an extent 
that, if atmosphere containing one two-hundredth part of it 
be breat.hed, hea:lache and lassitude r�snlt. Such a pro
portion is, }-,oweyer, fill' from fatal, for Berzelius points out 
that five or Mix per Cl'ut may be inhaled with safety, and 
that life may continue for some time in an atmosphere COll
tu'ning thirty pel' cent. Th is latter assertion, we imagin�, 
m 1st be ba.ed OIl an extreme case. as it is generally conceded 
tb.:t twenty. five per cent of carbonic acid is sufficient to 
cati3e speedy death. Dr. Endemann , in his report, exempli
fies the mortal effects ofthp gas in a statement that children 

ascends to the t{)P of the room. The windows being closed , 

it cools gradually and descends, returning ttl the ventilator, 

which is either below or on a level with the register, where 

it is drawn off and escapes tllfough the flue. 

The New York lVo1'ld has done good work in thus expos
ing the sh ameful condition of our schools, and parents would 
do well to profit by the warning. It suppJied the explana

tion of many a pale face and aching head , if not of severer 
maladies, engendered by a system of slow poisoning. Other 
cities may take the hint, and investigat." their own edllca· 
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tional buildings. To architects and builders generally, th8 
subject ex nressly addrflsses itself for a s)Jeedy and effimen 

solution. 

TO OUR FRIENDS. 

In dealing with our legions of friends, it is our earnest de
sire to give satisfaction to ewry one of tllem. But should 
any. suppose that we haye owrlook·od their requests or 
slightpd tl,eir interests. we hope they will at all times 
promptly inform us. Postal cards only cost a penny. Speak 
plainly, and do not heoitute to complain. 

Our lllail writers and folders llre under special inj unctions 
to write our sub�cribt'r�' names upon the envelopes legibly, 

and fold eaell paper neatly. \'Ii-e shall be glad to be informed 
if anybody recd,es slo\'enly work from this office. 

At the beginning of the year , many t housands of �ubscrip 
tions aro renewed, new clubB formed, etc. If any person 

fails to receive the paper, or any premium to which he is en 
titled, we will thank him to inform us promptly. 

If, by any chance, any editor or publisher, who by any 
agreemtnt is to recei ve our paper, should fail to receive it 
we shull be glad to be informed. 

P�rsons who have written to us upon bm;iness or sent en 
quiries for the parer which have not been ans wered, are re 
quested to repeat their enquirif'S. Letters sometimes fail to 
reach us. Be par ticular to mention the State in which YOt 
live. In some cases we are perplexed to know where to di 
reet, when no Stute is given and there are many post offices 
of the sam� namA. 

---------------�.��-----------
SCIENTIFIC AND PRACTICAL INFORMATION • 

FOG SICKNESS AMONG E;lfGLI�I1 CATTLE. 
The recent heavy fogs ahout London and its vicinity have 

been producti ve of an uuusually large outbreak of sicknes� 
among the cattle gathered at the Smithiield Club show. The 
sufferings of the animals are described as very great, and are 
so clearly traced to the peculiar state of the weather as to 
excite appreht:nsion that some similar malad y may attack 
the stock on this sidt; of thl' water, if the dense mists, whtch 

have prevailE d to such an exh'ao rdinary degree during the 

present winter, continue. 'The .Field says that, on the third 
day of the show, which opened with every appearance of a 
successful exhibition, and with a fine variety or prize cattle 
ninety of the anilJials were removed, seemingly choking, and 
it was fOllnd necessary to slaughter fifty immediately. The 

illness was not conlin�d to the single locali ty, but affected 
the horned cattle in the markets and in the suburbs ; so that 
it was not, as has been suggested, due to foul air or lack of 
ventilation in the Smithfield Club building . Sheep and 
pigs , moreover, were not affected. The treatment used was 
au abundant supply of pure air and a sedative tincture of 
aconite. The sickness lasted for about five days, until the 

dissipation of the fog. 

NEW OBSERVATIONS l));, RTEI,LAR MOTION. 

Dr. H. Vogel, at the new obser vatory at HothklllllP, near 
Kiol, G ermany, has recently made some researches into the 
movemcnts of cert ain stars with relation to the earth by ob
serving the position of the rays of their spectra. 'fhe stars 

thus examined are ex LU-r(� and Q A'luilw. It appears that a £y. 
1'1l! is approaching the sun at the rate of 52 miles per second , 
a result whieh accords with previous observations made by 
Huggins, in which the speed was estimated at between 4,'j 

and 54 miles. (r A'l/t'itlJJ is moving in similar direction at the 
rate of 48 miles per second. Dr. Vogel applied his method 
to t1e constdlation of Oriun some time ago, and determined 
that it receded from the sun at a speed of abont 1flllliles per 
second. -

DECORATING WOOD BY PRINTING. 

Mr. Thomas 'Vhitbnrn, at a reecnt metlting of the Eng
lish Society of Art.s, described a process, recently patented 
by him, adapted to express, on flat surfaces of wood, effects 
of light figures on a dark ground , or of dark figures on a 

light ground, or of figures light and dark in parts on a 
ground intermediate in shade. The designs or patterns are 

engl'ayed in the ordinary way on box woo:!, and, from the 

blocks, the wood is impr inted on a common hllnd printing 
pross with printer's ink. The process is capable of being 
uEed with two or more colors, and is designed for the orna

mentation of door panelB, furniture, etc. 

XEW l'IIOTOGIUPHIC l'JWCE8S. 
\Ve have heretofore mentiont:d a recent improvement in dry 

plate photography which c Cl mists in using gelatin instead of 

the ordinary (·"']odlon. The nitrate of silver, for sensitiz
ing the gelatin, is mixed with th� gelatin solution. The 
only drawback to tHs new process was the fact that the gel
atin sol utions could not be long preserved , especially in 
warm weather. This difficulty has been lately overcome by 
�lr. Burgess of England, who prepares the sensitive gelatin 
solution in aoy quantity that may be desired, and, after pre. 
paration, de.iccates or dries the same by spreading the solu

tion on glass plates. The dritd mm is then broken up into 
small bits and packed away in d ried condition for use. Thus 

prepared, it will always keep good and only requires to be 

dissolnd in wutcr, to form an excellent sensitized solution. 

-------------.�I.� .•• -------------

THE ALIGNMENT OF TIlE HOOSAC TUNNEJ,.--Mr. Charles 
Fosdick, of Fitchburg, Mas�., writes to �ay that tLe credit of 
the calculations in boring the Hoosac knnel and the almost 
perfect alignment is due to Mr. Frank D. Fisher, the fir8� 
assistant of Mr. B. D. Frost, the chief engineer. Mr. Fishn 
is a native of Massachuset.ts, and was educated at t.he In"'i
tute of Tef'hnology in Ro·,tOl1. 
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THE CEN TENNIAL TOWER ONE TH01:- .::il.ND FEET HIGH. lars , and the necessary time for com ' ruction, the designers 
Near the modern village of Hilleh , in Asiatic Turkey, and 

on the river Euphrates, at about 300 miles above the j unc
tion of that famous stream with the Tigris, stands a huge ir
regular mound,rising abruptly from the desert plain. Masses 
of vitrified brick are heaped about its base, and its in;erior, 
so far as excavations have progressed, prove the whole va�t 
pile to be of similar material. Cuneiform characters, im
printed upon the sun-dried clay, have told to the archreolo
gist the long forgotten history of this ancient ruin, carrying 
the mind back to the glories of Babylon the Great , back to 
the reign of Nebuchadnezzar, and, yet still further into the 
mists of antiquity, to the days when " the whole earth was of 
one language and of one speech." Equaled in age only by 
tradition itself, the first monument erected by human hande 
yet remains, and though its lofty pinnacle is overthrown and 
prostrate, it fulfils the purpose of its builders: " To make us 
a name." 

It is but natural for the mind to wander back to this earli 
eRt attempt of our race to make for itself a written history, 
and to commemorate a great event hy the erection of a col
ossal structure, in connection with the suhject of the present 
lines. As ,lid the descendants of Noah, so propose we to do. 
The oldest of ancient nations formed brick and made mortar, 
and built for themselves a tower to record their existence ; we, 
youngest of modern peoples, build us a tower to celebrate 
the close of the first century of our national life. And to its 
prototype, Babel, a pile of sun-dried clay which authorities 
assert, at the hour of the confusion of tongues, had noi 
attained an altitude of over one hundred and fifty ·six feet, 
the graceful shaft of metal, rearing its summit a thousand 
feet aboye the ground, forms a fitting contrast, typical of the 
knowledge and ski ll  which intervening ages have taught 
mankind. 

" But how high, comparatively speaking, will lhis thou
sand foot structUl;e appear ? "  doubtless is a question already 
in t·he mind of the curious reader. Beside the mighty works 
of Nature, we answer, infinitely small ; beside the works of 
man, colossa.l. Compared with the vast peaks of the Hima
layas, twenty. five thousand fe3t above the sea, ten hundred 
feet is but a pigmy elevation ; beside th's loftiest spires which 
exist upon the earth, it is as are the giant trees of California 
to the tallest maples and elms,  which join their leafy arches 
over our streets and doorways. 

The reader can draw fhe contrast for himself, by a glance 
at the admirable effort of both artist and engraver, to which 
our initial page is devoted. Here are grouped the highest 
structures in the world ; and in the center and springing far 
above them all, i� the airy network of the great tower. Many 
of the edifices depicted will be recognized at a glance. First 
in point of altitude is the graceful spire of Cologne's far 
famed cathedral, rising to a hight of 501 feet above the 
marble pavement of the sanctuary below. Next is the 
Great Pyramid of Cheops. beneath the crest of which lie 480 
feet of stone before the vast foundation is reached. And 
then another fane, spared by the fate of war, though not un
scathed, Strasbourg's minster, towers 468 feet from earth 
to pinnacle. Michael Angelo's grandest work, the dome of 
St. Peter's, the gilded cross surmounting which, from its 
hight of 457 feet, seems to watch over the Roman campagna, 
is closely followed by another pyramid, that of Cephren, 
brother and successor to Cheops, the sumUlit of which is 
454 feet from the desert sands which continually drift about 
its foot. 

Rivaling the glorious vault of the Italian architect, Sir 
Christopher Wren's masterpiece, St. Paul's, rears its sym
b ol, 365 feet above the crowded streets of the great city at 
its base, overtopping, by comparison, the dome of our own 
Capitol at Washington, to which our artist invites the con
trast, by fully 78 feet. Representative structures from three 
of our principal citips complete the picture. Trinity church 
steeple, in New York city, 286 feet from foundation to apex, 
then Bunker Hill Monument, its granite column towering 
221 feet above the scene of the conflict which it commemo
rates, and, lastly, St. Mark's church, in Philadelphia, an edi
fice of no small architectural beauty, the spire of which 
springs to an altitude of 150 feet above the curb. 

So much for relative hight. And now a word as to who 
is to build the great fabric, and how they propose to carry 
out their task. The designers are Messrs. Clarke, Reeves & 
Co. ,  civil engineers and proprietors of the ' Phamixville 
Bridge Works, of Phrenixville, Pa. , a firm represented by 
its productions throughout the whole country, and regard
ing w1.ose ability to carry through an enterprise of this kind 
no corroborative assertions on our part are at all necessary. 
The material is American wrought iron,  made in the form of 
Phrenix columns, shown in section in Figs. 5 and 6, united 
by diagonal tie bars and horizontal struts. The section is 
circular, and is 150 feet in diameter at the base, diminishing 
to 30 feet at the top. A central tube, 30 feet in diameter, 
�hown in section in Fig. 2, extends through the entire length, 
and carries the four elevators, shown in plan and section in 
Figs. 3 and 4. The latter are to ascend in three and descend 
in five minutes, so as to be capable of transporting about 
500 persons per hour. There are also spiral staircase� 
winding around the central tube. 

The bracing above noted, as will be observed from our 
large engraving, runs in every direction, so that the tower will 
be as rigid as if made of stone, and yet will expose very l it 
tle surface to the wind. The proportioning is such that the 
maximum pressure resulting from the weight of the struc·  
ture, with persons upon it ,  and a side wind force of 50 lbs. 
per square foot, will not strain lhe lowest row of columns 
over 5, 000 Ibs. per square inch. The four galleries are roofed 
over and protected with wire ne tting, in order to prevent ac
cidents. The estimated cost of the fabric is one million dol-

tell us, need not exceed one year. Tlle site has not been as 
yet definitely located, but it will probably be in Fairmount 
Park, Philadelphia, in proximity to the buildings of the Cen
tennial Exposition. By calcium and electric lights from the 
tower, it is suggested that the latter, with their adjoining 
grounds, might be brilliantly illuminated at night. The 
summit of the spire would also form a magnificent observa
tory, while the view of the surrounding country would be 
unparal leled. 

It is hardly necessary for us to point out the very appro
priate character of the design in connection with the object 
of its erection . That the hundredth anniversary of our na
tional existence should not pass without some more perma
nent memorial than that of an exposition, which, within a 
few months from its close, will have disappeared, seems to 
us eminently proper. It is clear that, within the coming 
t wo years, no monument of so imposing a nature, or of so 
unique and original conception, can be constructed of any 
other material than iron, nor, indeed, can we hope to erect a 
fabric more completely national in every feature. Not only 

then shall we commemorate our  birthday by the loftiest 
structure ever built by man, but by an edifice designed by 
American engineers . reared by American mechanics, and con
structed of material purely the produce of American soil. 

- - -
Making Wax Flo_er8. 

Our lady readers will find the imitating of natural flowers in 
wax a very agreeable amusement for long winter afternoons 
and evenings. T he work is not difficult, and with a little prac
tice ornaments of great taste and beauty can be made. The 
materials can be obtained for a small sum from any deale;: in 
artist' s  materials. Some knowledge of the general form of 
flowers is of  course necessary to begin with, nor should a 
little artist.ic skill be entirely lacking. Forms of various 
leaves, of tin, to be used as patterns, may easily be obtained, 
but the best imitations of nature we have ever seen were 
made directly from the natural flower. A handful of blos
soms may be purchased from any florist, and carefully dis
sected ; then by tracing the shape of leaves" etc. on paper, 
quite a collection of patterns may be gained. The British Trade 
Journal says that the best white wax is req uired for the art 
-pure, and free from granulation. The consistency may 
need to be modified, according to the state of the weather, and 
the part of the flower to be imitated ; it may be made firmer 
and more translucent by the addition of a little spermaceti, 
while V pnice turpenti ne will give it ductility. In preparing 
the wax for use, it is melted with Canada balsam . or some 
kind of fine turpentine, and poured into flat tin molds ; 
these give it the form of quadrangular blocks o! slabs about 
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an inch thick. These blocks are cut into thin sheet, or mms, 
in one or other of several different ways-by fixing tll'ml 
flat, with screw and a stop, and sl icing off layers with n kind 
of spoke shave ; or holding a block in the hand, !lnd passing it 
along a carpenter's plane, having the face uppermo,t ; or  
causing the block to rise gradually over the edge of the 
mold, and cutting off successive slices with a smooth edged 
knife. 

The coloring of the wax is an important matter, seeil!g 
that in some instances the tint must penetrate the whole 
substance ; whereas in others it is better when laid on the 
surface, as a kind of paint. Tbe choice of  colors is nearly 
the same as for other kinds of artificial flowers, but not in 
an instances. The white colors are produced hy white lead, 
silver white, and one or two other kinds : for red , Yermilion , 
minium, lake, and carmine ; for rose color, carmine, follow
ing an application of dead white (to ayert yellowish tints) ; for 
blue, ultramarine, cobalt, indigo, and Prussian blue ; for .Yel . 
low, chrome yenow. massicot, Naples yellow, orpiment, yel . 
low ocher, and gamboge ; for green, verdigris, Sch weinfurth 
green, arsenic green (the less of this the better), and various 
mixtures of blue and yellow. For violet, salmon, flesh , coo
per, lilac, and numerou s intermediate tint�, various mixtur�s 
of some or other of tb e e  llors already named. Most of these 
coloring substances are employed in the form of powder, 
worked upon a muller and stone with essential oil of citron 
or lavender, and mixed with wax in a melted state ; the mix
ture is strained through muslin, and then cast i ll the Hat 
molds already mentioned ; or else a muslin bag fi llpd with 
color is steeped for a time in the melted wax. The material 
dealers sell these slabs of  wax ready dyed, to saye the flower
maker from a kind of work which is chemical rather than 
manipulative. Some flowers require that th", wax shall be 
used in a purely white bleached state, wlor being afterwards 
applied to the surface of selected spots. 

The wax is, of course, the ch ief material employed in  wax· 
flower making ; but it is by no means the only one. Wire 
bound round with green silk , tinting brushes and penci l� ,  
shapes or stencil patterns, molds and stampers , flock or 
ground up woolen rag, and many other implements and ma
terials, are needed. 

The patterns of leaves and petals are made from paper or 
of thin sheet tin, copied from the natural objects ; and the 
wax sheets are cut out in conformity with them. Only the 
smaller and lighter leaves are, however, made in this way ; 
those of firmer texture and fixity of shape are r.,ade in plast 
er molds. The patterns are laid on a flat, smoClth servic e of 
damp sand ; a ring is built up round them, and liquid plast
er is poured into the cell thus forme,i, Generally two s uch 
molds are necessary, one for the upper and one for the lower 
surface of the leaf. Sometimes wooden molds are employed , 
into which (when moIstened to prevent adhesion) the wax is 
poured in a melted but not very hot state. Occasionally the 
entire mold is dipped into molten wax, to produce petals and 
leaves of peculiar size and shape. The stems are made by 
working wax dexterously around wires, with or without an 
intervening layer of silken thread. By the use of flock . 
down, varnishes, etc. , the leaves are made to present a glossy 
surface on one side and a velvety surface on the other. A 
singular mode of preparing films of usual thinness is by the 
aid of a small wooden cylinder, like a cotton reel, or rather a 
ribbon reel : this is dipped and rotated in melted wax until 
it takes up a thin layer, which layer. when cold, is cut and 
uncoiled ; the difference of smoothness which the two surfaces 
presents fit them to represent the upper and lower surfaces of 
a leaf or petal. The combination of all these materials into a 
built . up flower is a kind of work not differing much from that 
exercised in regard to textile flowers. 

------------__ .� .• �. 4. __________ �_ 
The Proposed Tunnel under the Brltl"'h Channel. 

The feasibility of this project, and the advantages and dis 
advantages of various localities proposed for it. are still being 
discussed. Mr. Joseph Prestwich, an eminent eng-ineer and 
geologist, has recently investigated the conditions of tho 
strata between the continent of Europe and the coast of Eng- · 
land. These researches extend from Ostend, Belgium, to 8t.  

Valery, in  Normandy, France, and from Hastings to Har
wich on the English side ; and by them it was ascertained 
that a deposit of the London clay extends from the mouth of 
the Thames to Dunkirk, on the northeast point of France. 
This deposit is from 200 to 400 fdet thick ; and the im per ' 
meability and homogeneity of the clay, as shown in the 
works of  the subway under the Thames in London, poin t 
o ut the line between the mouth of the Thames and Dunkirk 
as one of the most practical routes for the tunnel. But the 
distance (80 miles) is an important consideration, agaim t 
which, again, must. be set off the very great depth at which 
a tunnel between Dover and the neighborhood of Calais 
would have to be made. But the probability of striking coal 
in the last named work would be an additional inducement 
to ts.ke the shorter route ; added to which must be considered 
the fact that the t.raffic between England and the continent 
lays chiefly between London �nd Pnris, in the direct line of 
which the Dover tunnel would l ie .  

-------------.�, . �.-------------
A KelDarkable Boiler Explo8lon . 

The boiler of a locomotive helonging to the Baltimore and 
Ohio Railroad exploded recently at Newark, Oh io, wh i le  
moving slowly with Ii passenger train. The smoke �tack wa� 
thrown some distance, and the cab splintered into minute 
fragments ; the shell of the boiler entirely disappeared, the 
flues being twisted in all directions. The destruction was 
considerable, having taken place in a crowded fr·,ight ynrd.  
The engineer was instantly killed ,  being terribly mangl ed ; 
the fireman escaped, almost miraculously, with a sl ight 
wound on his head. The local reports give no clue to the 
cause of the explosion. 
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RECENT IRON BRIDGE CONSTRUCTION. 

We illustrate herewith a road bridge recently constructed 
by Mr. R. M. Ordish, over the river Pruth , at Czernowitz, 
Austria. 

A cross section of the bridge . with a view in perspective 
of the girders and their resting point upon one of the piers, 
is also shown in detail. 

The bridge is 762 feet long, and carries a roadway and 
two foot paths, making a total width of 15 feet between the 
centers of the girders. There are six openings over the river, 
each 126 feet from center to center of piers ; the five piers 
and two abutments being of masonry, on concrete founda
tions. The main girders are continuous, double Warren 
girders, 11 feet 10 inches deep. The flanges are trough 
shaped, composed of two large trough irons, 10 inches deep, 
and a flange plate riveted to them. The diagonals are placed 
at an angle of 45° ,  and consist of a pair of fiat bars which 
form the ties, and a pair of 
trough irons braced tog�th
er which form the strut s . 
Except at the piers, the 
main girders have no verti
cal�, nor art) they any
wh.,re braced acrOf� -,he to]> 
1 ianges.  

Hardening Steel and Regenerating B urnt Iron. 

Lieutenant Colonel H. Caron publishes in Iron the follow
ing account of his investigations, mentioned in brief on page 
405 of our volume XXIX : 

A piece of steel is first hardened, then softened more or less, 
according to the hardness or elasticity desired. 'fhe harden
ing, as it is ordinarily practised, that is to say, the hardening of 
the red hot metal in cold water, frequently has the grave in
convenience of developing rents and cracks disadvantageous to 
the powers of resistance of the metal. The process of softening 
then gone through does not cause these defects to disappear ; 
later, in the using, these fissures, invisible at first, increase 
little by little, and finally end in a serious rupture . It is al
ready well known that, to obviate in part such a danger, it is 
better to make the steel less hard, and soften it more lightly. 
A spring heated red hot, hardened in cold water and softened 
with burning oil, possesses the same elasticity as a similar 

5 1  
the forge had been gone well through, and that without having 
recourse, as was formerly done, to a new hammering, which 
results in a loss of time, of metal, and often in the wasting 
of the piece itself. The means which I employ to regen
erate burnt iron is like that of hardening red hot metal 
in warm water. I shall cite but one example to prove 
thi�. 

A bar of Berry iron, 1 '2  inches in diameter, easy to break, 
without a crack., cleft, or flaw, was burnt, that is, warmed in 
such a manner that, pressed in a screw vice, it could be broken 
without .bending. The fracture was strewn with brilliant fa
cets of many thousand �quares. A boiling li�uid, strongly 
impregnated with ordinary salt, was prepared ; a piece of 
the burnt iron, heated red hot, was plunged in this liquid 
during the time necessary to bring the metal to the temper
ature of the bath (about 1 10').  It immediately produced a. 
rather curious pheuomeuou ; direetly it was plunged in the 

salt solution, the red metal 
was covered with white aalt, 
which detached it from wa
ter, and certainly contributed 
to diminish its cooling. The 
piece of iron thus hardened 
was capable of being bent 
back upon itself. as the bar 
had been before being burnt. 
Pure water, boiling, can be 
employed as well, but its ef. 
ects are less marked. 

Now it is known that boil
ing salt water can regenerate 
burnt iron, it will be to the 
interest of the manufacturer 
to apply this operation to 
pieces after being finished 
at the forge, as the hardening 
will not damage them at all ; 
if, on the contrary, they have 
auffered from too much or 
too pr:llonged heat, it will 
give them the qualities which 
a good forging imparts. Just 
the same applies to steel. 

Lateral stability is given 
to the girders by a special 
arrangement of the parts to 
maintain the top flanges in 
position against side bend
ing. In the first place, the 
girders aw continuous over 
six spa ns, and certain parts 
of the top flange (those over 
the pirers) are always in 
tension, so that only the 
intermediate portions have 
to be held in position later
ally. Secondly, at each pier 
the two main girders rest 
in strong trough-shaped 
frames, which resist lateral 
movement and stiffen a cer
tain length of the girder on 
each side_ Third ly, the tep 
flange of the girder is made 
specially broad (2 feet 2 
inches, which is 7 inches SECTION AND GIRDER OF IRON BRIDGE, CZERNOWITZ, AUSTRIA. 

It is likely that �there may 
be other liquids and other 
solutions which will produce 
the same results as the saline 
solution, but I have only 

more than the bottom flange), so that the proportion of 
length to width in the remaining part of the flange is not 
excessive. Lastly, all the diagonal struts, which are con
structed as girders, and which occur most frequently where, 
for this secondary purpose, they are most wanted, are con
nected to the cross girders of the platform by means of a 
trough-shaped flange, in a manner specially suited to resist 
any twisting action. 

The cross girders are of wrought iron , 1 foot G inches deep 
in the center, and are placed 5 feet G inches apart throughout 
the bridge. The parapet railing is of wrought iron lattice 
work, bolted at intervals to the main girders, and finished 
with a wooden handrail. 

The roadway of the bridge consists of longitudinal tim
bers, 7 inches by G inches, placed about two feet apart upon 
the cross girders. Upon these timbers is laid, transversely, 
'i� inch planking, and upon this, again, rest oak blocks, 5 
inches thick. The footway is laid with 3 inch oak longitu
dinal decking, upon which the wearing planks are spiked. 
This forms a somewhat heavy road way, but timber ie exceed
ingly cheap at Czernowitz. 

The two main girders 1'est upon roller bearings 
at each of the piers, each of these bearings being 
composed of three castings. The first or upper 
portion is fixed to the girder between the trough 
frames, the under side of the casting being con
cave, and resting upon the second or intermediate 
casting, to which a corresponding convex shape is 
given. This arrangement allows for oscillation in 
the bridge from moving loads, and also insures the 
central action of the load upon the rollers, and 
conseq uently upon the pier. The second casting 
rests upon eight cast iron rollers, each 4 inches dia
mater, the roller� moving upon a cast iron bed 
plate, bolted down to the masonry of the pier. 

The rollers are omitted from the bearings over the 
central pier, while the convex form is retained to 
provide against oscillation. The main girders be
ing thus prevented from moving horizontally at 
this point, the expansion from increase of temper-
atLFe radiates outwards from the center, and ex-
t �nds the bridge equally at each end. 

'fhe iron work was made in England. The bridge was not 
thrown open for traffic until it had undergone a careful and 
searching test at the hands of the government engineer. All 
th� spans were tested individually and collectively. The 
test load appointed by the Austrian Government, says Iron, 
to which we are indebted for the engravings, for bridges is 
30 cwt. per �qU!w:e fathom, or 96 Ibs. per square foot, En
glish. This is considerably higher than the proof load used 
in England, which may be taken at from 70 Ibs. to 80 Ibs. 
per square foot of road surface. On account, however, of 
the increased weight of timber introduced into the platform 
during construction, the test load was reduced to 25 cwt. per 
square fathom, or 80 1" '1. per square foot. According to the 
test originallypr9Posed, �he load brought upon the iron work 
of the structure would have been 6 tuns per square inch of 
sectiouuJ. area, 

spring hardened with cold oil (a weaker hardening than the mentioned this one because it appears to me to be the most 
first) and softened with " smoking" oil (a lesser softening economical and the most easily procured at the same time. 
th&n the preceding) ; only the latter method is more ad van- • •• , • 
tageous, because there is less fear of cracks from a too rapid Stealll Engine Acci dcnt . 

cooling of the metal. Wishing to go farther, I asked my- At the spoke works of Messrs. Hoopes & Darllilgton, West 
self if it was really necessary to commence by hardening the Chester, Pa. , tb e governor belt of a forty horse engine ra
steel beyond measure just to reverse the process and soften cently slipped off, and the engine ran away at a terrific speed. 
it by a second operation. With thiH in view, I have sought The engineer promptly shut off the steam, but already con 
a hardening of such mildness as to remove as much as siderable damage had been done. The cutter head of a 
possible the chances of cracks, and produce in the steel, at a facing machine, being unable to resist the velocity, burst, 
single operation , the effects of hardening and softening COlli- throwing a piece of metal, weighing 13 Ibs. , through the 
bin�d. wall of the building and across the street ; three other frag-

I have found a very simple method, namely, by warming ments were scattered in divers directions, and another ma
ihe water in which the red hot metal i� to be thrown. After chine was similarly disabled. 
some experiments, a temperature of about 55° has found to be 
sufficient to give the above mentioned springs (springs of 
needle guns) an elasticity and resistance equal to that pro
dnced by the best hardening followed by an after softening. 
Necessarily the temperature must vary with the size of the 
piece and the uses to which it is destined . The degree of 
warmth of the bath is easy to detel'lll ine by trying it he-

IRON BRIDGE AT CZERNOWITZ, AUSTRIA. 

forehand. Hardening with very hot water, and better still, 
boiling, singularly modifies soft steel containing 0 '002 to 
0 '004 of carbon. It increases its tenacity and elasticity 
without materially altering its softness ;  the grain changes 
in nature ; and often where there is a br�ach, it is found 
to have become fiberous instead of granular or crystaline , 
as it was before. 

In a communication inserted in the report of the Academy 
of Science last year, I have demonstrated that the crystaline 
texture presented by the fracture of pieces of iron is neither 
due to the action of the cold nor to that of prolonged vibration, 
but that it existed in the metal previous to its being used. 
After my experience, that particular formation I found to re

sult  from an incomplete forging, leaving the metal still burnt, 
crystaline, and full of cracks. I saids , besides, that it was 
possible to give the iron thus deteriorated the fiberous texture 
or the teullocity which it would have hoo if the operations of 

. . .. .. 
Ne,,' Illlitatioll of' Silver. 

A patent has been obtained by M. Pirsch.Baudvin for &. 
metallic alloy which is declared to resemble silver better than 
any other yet known with respect to color, specific gravity, 

malleability, ductibility, sound, and other characteristics. 
The new alloy is a compound of copper, nickel, tin, zinc, 

cobalt , and iron. The following proportions are 
said to produce a very white metal, perfectly imi
tating silver :-Copper 71 '00 parts ; nickel, 16 '50 
parts ; cobalt , 1 ' 7:) parts ; tin, 2 '50 parts ; iron, 1 '25 
parts ; zinc, 7 '00 parts. A small quantity of alumi
num, about H per cent, may be added. The ma
nufacture is rather peculiar. The first step is 
to alloy the nickel with its own weight of the cop 
per and the zinc in the proportion of six parts to 
ten of copper. The n ickel alloy, the iron, the rest 
of the copper, the cobalt, in the form of black ox
Lie, and charcoal are then placed all together in a 
plumbago crucible. This is then covered over with 
charcoal and exposed to great heat. When the 
whole is melted, the heat is allowed to subside, and 
the alloy of zinc !'nd copper is added when the tem
peratureo is just sufficient to melt it. This done, the 
crucible is taken off the fire and its contents stirred 
with a. hazel stick ; the tin is then added, first be
ing wrapped in paper and then dropped into the 

cruciblE'. The alloy is again stirred and finally poured into 
the molds ; it is  now ready to be rolled and wrought just 
like silver. A great portion of the zinc is volatilized in the 
act of fusion, so that a very little remains in the alloy. 
The superiority of this metal is said to depend principally 
on the cobalt, to which is due its peculiar argentine luster. 

• ••• • 
W. R. says, in reference to an article which we recently 

published, entitled Electricity VB. Yellow Fever : " The ob· 
server is right, as far as electricity goes. During storms ac
companied by lightning and thunder, ozone is formed . and 
this electric oxygen is a quick and efficient destroyer of all 
organic substances in the air. A small stick of phosphorus 
half immersed in water will form ozone . " 

• ••• • 
ONE fifteenth of the length of the St. Gothard tunuel has 

already beeu excavate�. 
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miniltration ? It il always found that men appointed for a found that I could make it by distilling phosphrous over 
lengthened period, independently of party or political con· red hot cbalk in a covered crucible ; aa I had no earthen covet 
siderationll, will get through more work and do it infinitely for tbe crurible, I so.bstituted a copper ciisb, wh 'ch contained The Bel.tlTe Ealclency of' Englnee and Bollen. better than th,lt!e who feel insecure iu their official position. red lead. When the cbalk wad heated to almost a white To eM Ed,lWr of tM Scientific American :  For such highly qualified officers the present salaries appear beat, I dropped the phosphorus in by degrees until I had used 

I am somewhat surprised at seeing the matter of the rel- to me inadequate. half an ounce, to 8+ ounces chalk, keepiulI" the fnmes In the 
ative efficiency of engines and boilera presented for discus· The first point, then, in Patent Office reform would be to crucible and letting tbe whole stand t111 cold I then tried 
Ilion by a " Consulting Engineer," all if it were an open reduce the number of employees, and to substitute a few to produce a light by throwing some on water, but it would 
question. Tbe late Professor Rankine, in his " Treatise on highly quollfied, well paid, permanent officials for a crowd of not ignits. I put the remainder of my pbospbide of caloium( 1) 
the Steam Engine," has gone into this subject thoroughly temporary, half paid, half satisfied, and half competent men in a phial, and forgot all about it till a few weeks ago. I 
and fully, showing clearly the immense losses that occur in and women, selected chiefly through political influence, and went to my chest, and , on closing it, I hfard a sweet ringing 
the use of steam, in the most perfect engines that have yet seldom having had any suitable previous training for the tone within. I opened i t again aud searched for a bell. I waa 
been built, and showing, too, the requirements that must be duties which they are called on to dischar�. certain I had no bell in that chest, but I looked untn I got 
fulfilled if greater efficiency is desired. I suppose it is gen· In connection with the permanency of the officers sbould the old crucible lid : and as I tbrew it aside, it gave anoth�r 
erally known to engineers that the greatest losses in the use be the permanency, as far as practicable . of the rnles guiding clear ring, and I discovered that,inl!tead of making phosphide 
of Iteam do occur, and must occur, in the engine. If you the tranllr.ction of business in the Pat.ent Office. As it is at of calcium, I really produced a new pbospbor bronze without 
will allow me the space in your valuable paper, I will endeav· preaent, there aeemll to be an utter abeence of any pl'rma· fusing the copper. It is of a dark bluish cobalt color. 
or to illustrate this fact by two simple example... nent principles regulating the granting or refusal of patents. i Reading, Po.. W. H. RODGERI. 

In 1871 an unullually careful and interesting test of boilers The rules of this year may be quite at variance with those I • •• ' .. 
wal made at the American Institute, by a committee of of laat year or next year, and inventors on applying for pat- . CUrlO�8 In8tanc� o� Atm08

.
pJ:o.erlC Ref'raction. 

j udges. In order to determine the efficiency of the boilers. ents, after expensive and laborious investigations, may find : To tlte Ed" tor of tM &ienti.fic Amencan : 
all the steam that was generated waa condensed and meaa· themselves ousted by some recent edict of the temporary : I witnessed, in tb,e month of May, 1852, at Crystal River 
ured, together with its temperature, and the quantity and head of the Patent Office. To revert again to the analogy Bay, West Florida, a phenomenon of whioh I will give you 
temperature of the condenaing water, in order to determinfl of the Supreme Court of the U nhed States, how could its . the best description I can. 
the total amount of heat imparted to the feed water by the business be satisfactorily carried on, if, instead of well con. ! Being in the habit of taking observations whenever oppor. 
combustion of the coal. An an&1ysis of the coal showed the llidered, well understood rulee, founded on reaaon and ex- tunity offered to obtain correct time, and thereby (having the 
amount of heat it would have imparted to the water if it petlen. and principle, itll9uitors from all parts of the Union latitude and longitude of the place) ascertaining Ilhronom . 
had been burned without wa8te, and in thill manner the had to encounter a mere chaos of perllonal caprice, reflecting eter error rate, etc. , I took observations, every thing being 
efficiency of one of the boilers was shown to be between 70 the ephemeral fandes of an amateur pro tempore dispenaer ' clear in the west, and with good results. The sun's altitude 
and 71 per cent of the total hf'ating power of the fuel. The of jUlltice ? was 10° or 15°. As the sun approached the horizon, I llsed 
other boilen gave results differiug from this but little. Then. with respect to the rejectloll of applicattona for pat- ! my spy glalls ; and when the sun's lower limb was a little 
While it is probable that th:s efficiency was greater thai!. entl, what can be more unjust and burdensome to inventors ; more than one of his diameters above the horizon, bls rellect. 
would be realized in ordinary practice, owing to the skillful thau to caat on them the on'IU and costs of appealing to the I ed image appeared in the water. Wheu within a little less 
firing and the excellent quality of coal uped on that occaaion, superior officers of the Patent . Office against the posllibly : than a diameter, both the su n and rellected image commfnced 
it is not unlikely that these results have been equaled, if not erroneous, ignorant, or inequitable decisions of the inft'rior I to elongate towards each other ; aud when within a semidiam· 
exceeded, in other caslll!. So JJl.IICh for the boiler. examiners, when all theee officers are already paid out of the i eter, they joined togeth'3r. When the sun's lower limb 

IB 1869 there ;as a competitive trial of steam engines at fses of inventorll ? As a general rule, it will always be found � reached the horizon (as near as could be seen), a perfect con· 
the American Institute Exhibitioa. Au account of this trial that the needless multiplication of tribunals of appeal is : glomeration tooh. place and spread out at least two diameters. 
will be found in the Annual Rtoport of the American Insti· practically a denial of justice to the mass of the community, i looklng like molten iron, too dazzlingly brigbt to look on for 
tuw for 1869. It appears from this record that one of the for it tends to make length of the purse and not goodness i any length of time with the naked eye or a common spy 
enginell developed an indicated horse 'power by the evapor- of the case the all important consideration. And in a reject. glass. Then, as the sun descended below the horizon, the 
ation of 20 '25 pounds of water per hour, using steam at a ed application, to constitute that expensive series of "ucces� - size and brightness diminished until it finally disappeared, 
pressure of 81 '69 pounds per square inch by gage. This ive tribunals out of the various grades of the bureaucracy of 'which did not seem to be until the upper limb was consider· 
performance, though occasionally surpassed, is far better one and the same office is certainly a most curious mode of ably below the line of horizon. At the last, occurred the 
than lrenerally OOCliTS in practice, and it lIlay be interesting encouraging invention. A single crotchety or incompetent change of color from pale red to purple, blue and bluish 
to determine what per cent of the steam furnished by the primary examiner may thus at preeent really obstruct the green. These observations continued from May 8 to May 28, 
boiler produced useful effect in the engine. The feed water progress of a whole range of industries, and so directly defeat 1852, covering twenty day_, with like reaults, with one ex· 
entered the boiler at a temperature of 47° Fah. , and was COB· the objects of CongrellSional legislation on this lubject. ception, which waa when lIunset followed a tremendous 
'Veried into steam having a preasure of 81 '69 pounds per Such a man may SBfl in the most recent steam engine simply thunder shower which occurred about the middle of the 
square inch. 110 that each pound of water received 1213'1 - a reproduction of the principle of the relopile as it existed afternoon. At sunset the line of horizon was aa well defined 
47= 1 166 '1 units of heat from the coal. The amount of 2,000 years &gO ;  or may find in the most improved lamp or as I ever saw it, and the sun's contact as readily discovered. 
water used per indicated horse power per minute was 28 '25 stove only the same process of combustion known of old to This clearing up of the air by the thunder shower satisfied 
+60 = 0'8875 pounds, so tbat 0 '8875 X 1166 '1 = 398'56 units the vestal virgins. The fact is that, in considering an appli- me that the cause of this phenomenon WILe, in a great 
of heat were furnished by the boiler lor each indicated horse cation for a patent, something more than mere expertism, aa degree, density of the atmosphere, but not wholly, or the 
power of the engine. If all this heat had been converted by it may be termed, is required in the examiner. He should same would often occur in other localities. I do not remem· 
the engine into work, it would have produced 893 '56 X 772 = not only be acqnainted with the laws of science, but also be ber ever seeing the same elsewhere, though I have often 
808.828'82 foot pounds. or 808,828 '32+33,000 = 9 '21 horse capable of discriminating between the relative claims of taken sundown observations in various pla�es. 
power. AI actually Uled in the engine, however, it only individuals and the euential features of their respective Stratford. Conn. TRUMAN HOTCHKISS. 
produced one horse power, so that the efficiency of the Iteam plans. But the records of the Patent Office show clearly • ...... .. ------
in the engine waa (1 x 100)+9'21 = 10'86 per cent of the that many of the primary examiners and BOme of the exam- The Utilization of' Coal Du.t. 

eftlciency of the Iteam furnished by the boiler. iners in cWef have given decisions subsequently pronounced To the EditO'l' of the Scientific American : 
I have not gone into the theory of the subject, because it by their superior officers erroneous and unjust. Why then I notice several.articles in your journal on the preparation 

would occupy too much space, and the matter haa already is there not, in the regular machinery of the Patent Office of slack or waste coal for fuel, and would suggest a plan for 
received far ablet' treatment tban I could hope to give it, in itself, lIuitable provillion for the equitable settlement of sucb its preparation. especially applioable to this great Northwest, 
the work by Professor Rankine, referred to above. If I eases, instead of casting the burden of appeal on individual where coal is dear and corn cheap : 
might venture to make a suggestion, in conclusion, it would ' inventors ? Grind very fine one hal f bushel of corn, boil it in one barrel 
be that probably more profit would be de!lved from the dis- It is evident from these facts alone that one of two relults of water until it is like prepared starch. Mix it with one tun 
oussion of improvements in the use of steam, than from ought to follow : Either all applications for patents comply- of flne coal dust in a mortar bed ; aa Boon as it III stiff, cut it 
at'guments on a question which is only too well understood ing with certain llimple conditions IIhould be granted (a couree out, and pile under cover to season. As a fuel, this cannot 
by those who are familiar with the theory of the steam advocated by so high an authority aa the 8cmNTIFIC AlIER- be beaten. 
engine. RICHARD H. BUEL. ICAN), or before any application is rejected the adverse de· Stellapolis, Iowa. RICHARD LONG. 

80 Broadway, New York. cision of the primary examiner IIhould be revised al:d con· ------.......... . _------
.. _ • firmed by the judgment of the luperior offioers, and that reo The Canal Navl8'atlon Problem. 

Admlal.tratlTe Bef'orm In tbe Patent Oalee. vision should be, not aa at present on technical points indio To the Eil·Stur of tM &ientijic American.: To tM JJJditor of eM &ientijio American: cated by the examiner appealed from, but on the subatan-
WhUe every competent person will probably admit the tial merits of the invention. 

immenlle benefit to the American people aud to mankind of AI it is at preaent, no eeDsible man who could posllibly avoid 
the enlightened and liberal principles which have always doing so woul:! apply for a patent for his invention ; he would 
guided Congress in its relations to Inventors, it is neverthe· rather be dit!poled to try to secretly manufacture the article 
leIS obvioull that considerable dissatisfaction now exists with or carry on the procell. Many improve;! chemical processes 
rellpect to the admlnilltration of the patent law. For proof are indeed already kept eecret in coneequenC8 of tbe inade. 
of this, it is ouly necesl'ary to rt'fer to the general and scien. quate protection afforded by patent laws. Fot' in making 
tifio press. In reply to these strictures and complaints, it is his application, the inventor disclolBl all that he may have 
not a sufficient auswer to say that the United Statel! patent learnt from his studies and trials ;  the information is hence. 
law is superior to that of Europeau communities, tlte prac· forth no longer hil own exclusive property, and posllibly all 
tical que8tion being whether it is so admiuistered as to carry that he would now receive from the Patent Office in return 
out in the right spirit the patriotic and noble objects of its would be a permission to institute a series of appeals to the 
founders, such as the encouragement of genius, the promo· consecutive offioials constituting it, at an expenditure of 
tion of arts and manufacturel!, the development of the nation. time , trouble, and money, whi.:h might be more usefully em
al resources, and the utilin.tion of those great natural reser· ployed. The appealing pArt of the patent law, a!l it now ex· 
voirs of power lIurrounding man on every side and only ists, Is therefore obviously a source of inj ury rather than of 
awaiting the vivifying force of his intelleot to become the benefit to thE: inventot's, and should either be changed or 
fruitful sources of prosperity. In the following remllorks my abolished. I believe that these principles of Pat �at Office 
oruy object is to offer a few lIuggestious for the im provement reform, fairly and fuDy carried out, would conduce to the 
of the lIystem of administration, and I have not the slightest interellt of the belt officera of that important national insti. 
wish to impute blame to any individual. tution, while they would at the lame time benefit inventorll 

The firBt evil presentIng itself is the temporary organiza- and harmoulze, more intimately than the present practice, 
tlon of the Patent Office. It is apparently conllidered al with the known intentionl and delirea of every American 
merely part of the ordinary executive machinery of govern· atatelman from the time of Waahington. 
ment rather than aa national and neutral ground from ,vhioh 
all political conaiderat·ionll mould be exolo.ded. Why should • ••• • 

A P ATENTEl!I. 

not the psr.to7/,7/,lll of the Patent Office be placed on the aame .I.n .I.eoidental DIHOVe1'J". 
footing aa that of the Supreme Court of the United States ? To eM J1JdItor oj tM lkitI""Jk Af1Nf'iot.m : 
III it not evident that the inC8sRnt changes reaulting from. 
itll lubservlellCY to the Execo.tiv8 of t1Le day tend in the 
highellt degree to impait' the efficiency of patent Offtee ad-

About two ye&l'II ago, I heard that phoaphide of calcium, 
thrown upon water, would _b ll!e inltell,. bat nM .1:Je1n,t 
able to proc'ttM tt, I poApGlleci the np8l'laftt. I afterwaMI 

I should suggeat that tbe New York Legislature grant the 
right of way, on both lIides of the canal, to a company for 
bnilding and operating a railroad which shaU, during the sea· 
son of canal navigation, tow all canal boat!.! at the prices now 
oharged by horse towing companies. During the suspension 
of navigation. the company should be allowed to carry 
freight, making it wholly a. freight route during the year. 
I think there should be a company formed as soon as the 
Legislature grauts it the right of way. The railroad could 
be built very cheaply, as there would be no grading, at leaat 
upon the tow pa.th. and v ery little on the heel path. 

I think that. steam power In a vesRel cannl)t be made to com· 
pete with the horse power on the to� path. A strong man 
on the tow path, with tow line over his shoulder can move a 
h l .l.vily loaded boat at a good speed ; but put the man in the 
w:. : : t n r wim with the tow line, and how much will he move ! 
The sa .:: ; p inciple holds good in the horse and steam power. 
Two hor.e� 0.:1 the. tow path will move a loaded boat. carry. 
ing 200 tuns of freight, 2i miles pet hour ; to accomplish the 
same speed by power acting In the' water, you have to use 
about 20 horse power. The difference between the power to 
proptol a boat aotlng on the land or upon the water is too 
great to allow Iteam P9wer In the boat to oompete with horae 
power used upon the tow peth. 

Geneva, N. Y. W: B. D. 
• ••• • 

II'rlction 8ean. 
To 1M JJ1t1i,tor oj tM 8ciemiflo Amtncan : 

I once wanted to run two lathea from a drma on the water 
wheel lhaft, which was 8 feet in diameter and 10 inches on 
face, lagged up and turned off in the ordinary way. There 
was no space to UIB a baIt to any advantase, and mg � 
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would have been very expensive, a s  well as making a dig ·  
greeable noise ; so I built a wooden p ul ley b y  taking scraps 
of plank, 6 inchps wid e and 10 inches long ; I cut them diag.  
onally, making each piece full  width at one end, the other 
being bro ugh t to a Almrp point.  I formed a circle i n  this 
way, by p uttin g al l the sharp points  to the center. Tup pul. 
ley was 20 i n ches i n  d iameter, and 12 of the p ieces formed a 
circl e ,  allo wing for j oin ting. The first section can be laid 
down on a face board, such as p a ttern m akers use ; the sec · 
ond course can be put on by halving the j oiuts,  using nails 
or glue ; but glue is b�st.  The joints should be broken altEr· 
nately.  B LI i ld i ng pulleys i n  this way takes mneh le�A plank 
than in the usual way ; besides. it hrings all the wear o n  the 
end grain of the wood ; it wears pqually ; there id  n o  side 
grain t:> cut out as i s  the case with a pull<ly built in the ordi ·  
nary way,  and you can n s e  u p  small  �craps o f  wood.  "� o w  
for the re�u1 t .  I bui lt. such a p ulley 20 inche� diampter by 
1 0  inches face ,  t ll rnl'd i t  of! sm ooth and hnng' it on a l ine 
shaft. I a rranged it  so that I could attach it  io or detach 
from the drum at pleasure. The drum marl e 10 rdvolutions 
R minute. J ran one of my lathes up to 1 , 760 rcvol Lltions a 
minute,  without a belt or cog wheel, and with no noise.  

B. N.  C. 
HE�L\ llKS  11, T ilE EDITOR. --'l'his i s  a good , p ractiClLl meth

od o f  COIl <5 t-l.·ucting friction wheels, not novel but proba bly 
not gl>nerally known. 

------------� . . � . �  . .. -------------

P reventln2' Collision" oC Ships at Sea. 
1 {) tlte Editor of the &ientific American : 

It scems tr) be m ore d angerous now than ever to go to sea, 
as vesHdH are so much more numero us,  and sailing so m uch 
fa�( (· r  causes a great in crease of danger. Is there n o t  a 
rcuH :dY '1 I think there is . I believe the Ville du Havre a n d  
Loch Earn might stil l 11 ave b e e n  afloat if t h e y  had b e e n  pro. 
vidt'd th us : 

P u t.  a chain of the same we ight as the anchor ch ain round 
thp ship outside� supported by iron b rackets w ith rings in 
the ends of them to pass the chain thro ugh and keep it in 
place. 'l'hese brackets or chai n supporters should bl' 18 
illcll P B  long and from 1 to 4 feet below th e main deck , accord · 
ing to �ize of ship, and about 8 fcet apart. Large passenger 
steam ers might have t.wo such chains,  one 1 foot below the 
main deck and the other 4 feet below it. Such shi ps, in col. 
liding, would have to break or pass through the chains before 
mak i n g  llOlf's in each other's sides. Level with main deck, 
h ave two beams,  running out from 8 to 15 feet beyond 
the cutwutcr, one on each 8id e of  cut water, 8 to 1 2  inche� in 
dia.meter .  s ()  construeted that . when thl'y come aga inbt a ycs· 
Bel or any outside obj ect, they would yield and Fpring lXLck 
sl owly to within a foot of cutwater. F. J .UIES. 

II N.",- Theory .�bout C o m e t s .  
At a recent meetin� of the Lawrence, Kansas,  Academy o f  

Science, a paper entitled " S peculatio n s  on the :x ature o f  
Comets' Tails" was read by Pro fes�or F. W. B !trd well ,  who 
took the ground that a comet's tail is no more a p art of the 
c{)me� than is a shadow a part of  the obj ect which gives it 
form. He supposes that the resisting medium surrounding 
the Bun f o r  a great di stance is it�elf sel f· luminous in a d e .  
gree,  as ind icated b y  the zodiacal light ; that t h e  nucle us of a 
comet is merely a large meteorite ;  that in its rapid motion 
through the resisting medium near the sun, great heat is 
thereby developed, increased by the heat of the sun, causing 
some of the elements of the nucleus to become volatilized, 
and thus to present the phenomena of the coma with its 
glowing gas ; and, finally, that the bright train called tll e tail 
is merely an e ffect of  an increased luminosity of the portion 
of the resisting medium behind the comet , caused by the ac·  
tion of the s unlight and passing th rougb the glowing 
gas of the coma, and proj ected beyond i n  a form usually 
'tp proach ing tllat of a con ical surface. He predicts that, on 
tI e appearance of a comet with a bright train, the tests of 
s11ctrum analysis will s h o w  that this t rain i s  n o t  nebulous.  a s  
Be'lel a n d  others have s upposed, a n d  n o t  of a meteoric char. 
acte· like that of the nucleu s .  as Schiaparelli and Le Verrier 
supp«!', but chiefiy of a zodiacal nature, and probably, i n  a 
sl ight · agree, refiecting sunlight.  

. .• � . .. -------------

C a l'  (�o upling Dangers. 
T. W. h says : I know by ey.perience that the danger of 

coupli ng c·s can be almost entir�ly avoided \"y ca re o n  
the part o f t , engineer. I have seen engineers ( o r  ra ther 
men who had 'large of engines) "get mad", as the expression 
goe�, in c o upli L car�, and seni the cars together with S U 0]1 
fury th at n o ma' li d ng could attempt to make the con nee 
tion with an� kiL of safe ty ; herein lies th" danger. :Many 
brakeme n pride �h 'lBeh'es on coupling 'cars when th�y are 
sent back too q�l?k for any safety to l i fe and li mh, tf) say 
n o t.hin g  of th e ll1J tlrh the cars and d rawheads Yet they 
m ake tho attemp t, th<;h warned by thtl cond uctor that th ey 
could not m ake the COU i ng. On ce, wh en I remonstratEd 
with an e n g ine er for hi b-, ckles s  backing up,  he repl ied : " I  
am in a h urry. " N ote ho he succeeded in gaining time. He 
dre w ahead and backed Lee times before the connectil)n 
wa� Ul!lile ; whereas, if  he ad come back fi rst time as a 
�eD ,·ible man should have G e, the conne cti on would have 
been made with t i me to spa Whenever you see a large 
number of broken d rawheads 'ound the car repair shops, 
you can be assured that someb •. has been i n  a h urry. 

. .•. ------------
I. P. Vv. says : " I have in my ssession a live fish which 

has the  body and tail of a dog fislnd the head of a cat fi s h . 
Its b

.
abi t.$ ar� those of a cat fish, sl�i n g  in the day time and 

waklDg at mght. I presume that IL,ts this  habit from the 
head. It is clearly a hybrid of the t\1tinds. Here is  some. 
t.hing for the dlC'velo-pment theory." 

Probable CaUNe oC the Destl'uetlon oC Boller Tubes. 

Dr. J. S.  Kidder, U. S . N . ,  comm unicates to Va n Nos. 
trll nd'.� Edectie Engineering :lflfgazi/le a paper pointing out 
the probabl e cause of the de�truction of boi ler tubes, and 
de��riuing experiments which �how the aeterioration or p it.  
t�d cond itio n ,  o f  those portions of the ge nerator which are 
i mmer,led in the water, to be d ue to t.he action of oleate o f  
copper.  '1'he p resence o f  this pubstance is  accounted for by 
t h H  d ecomposit ion of the olive oil ,  u.ed in l ubricating the 
piRton , into oleic acid and glycerin, a s u ffi ci ent f rictional heat 
being rai.sed to Ems act upon the th i n  film of oil between 
the surfaces. In the c f)nden"er,  the bra �s t ubes are exposed 
to the pn werful comm i n uting i m pa.:t of flteam at a h igh 
tempf'rature and pres s nre, and th is  substance  is thu s  finely 
diddcd and placed under the most favorable circumstances 
for union with the free oleic acid which the steam brings 
with i t .  Olea te of copper is  then formed i n  the cond enser, 
and appears in bright green,  greasy m asses which are caaied 
from condenser to boiler. A quantity of this substan ce, 
sett l ing upon one o f  1he iron boiler tubes and adhering 
ti terr.to, causes both a deposition of copper and absorption 
of iron. Being i n solu ble, its adion is  confined to th e sur· 
face of contact,  Ilf'n�e the small holes ch aracteristic of this 
kind o f  inj ury .  Copper, however. it is found, wi ll  adhere 
only t o  perfectly �m ooth iron, and since boiler tubes are 
n.ever i n  this co n d itiou,  each deposit is  q u ickly removed and 
a rr.esh, iron surface ccm tinual l y  exposed. 

Sel!1en's apPlU'atu .- ,  mentioned in the report of the Engi · 
neer of the Navy aR a preventive of this difficul ty, consists 
in a long iron box fitted with a st eamtight cover and placed 
between condpnser and boilers. T b e  box is divided i nto 
compartments by diaphragms of felting, p �rviou� to water, 
and thp com partments tlH>m�eh'es are filled with coke. In 
referring to the p lacing of alkalies in this filter, Dr. Kidder 
rem a rks that soda is o f  questionabl e adv'tntage, and that 
lime is th eoreticall�' the best, but then only when used in 
connection with a fresh water boiler. 

At He Cker's mill s ,  the conden sed water, after leavi n g  the 
filter, is  treated with atmospheri c air forced through i t  from 
below. The resuHi n g  water is perfertly free from taste o r  
o d o r ,  a n d  q u i t e  r alatabl a. It p e e m s  possible that t h e  hither. 
to insuperabl e difficul ties in the way of freeing condensed 
water on shipboard from a certain unplea�ant empyreu matic 
odor, m ay b e  o vercome by similar treat ment. 

------------.. � . . � . .. -------------
A New Mod .. oC Marine Propul"ion. 

Mr. J oh n  T. Bowman, o f  Ihllas,  Texas , favors u s  with 
sketches and d lO'scription o f  an ingenious and quite novel 
m o de of p ropelling yessel s ,  whi ch he ha \ lately contrived 
but does not propose to patent. An opening is  made through 
the Clltwater of the ship under the water line,  whence, by a 
suitable cond uit, a large stream is allowed to pass to two 
athwartship re volving bla l es,  which are mod eled i n  form 
and arrangement after thos e  constructed. inside the Root 
blower,  and which are situatp.d i n  a suitable inclosure in t b e  
forward p ortion of t h e  hold. From t h i s  casing, and leading 
aft, are three passages ,  one ex tendi ng downward8,  at an in. 
cl ine, to th(> keel , and the others leading to each side of the 
ship. Suitable valves are arrangetl.  whel'f,by the \vp.ter drawn 
n by the blower may he d ivertpd i nto eith,>r passa/!,e, so that 
by this means the vessel may be drawn ahead or steered in 
either direction at wil l .  

• • •• • 
The E merson Stone Sa,v. 

'Ve are informed that one of Me�srs. Emerson, Ford, & 
Co. 's  stone saws, 28 inches i n  diameter, carrying 14 steel 
chisel�,m aking 22 revolutions pf'r minute,recen tly cut length. 
wi�e thrnugh \) blocks �tone each mea9 ur i ng 4 feet 6 X 10 x 1 0  

i n ches.  T h e  � a w  cut 1 i n ch ahead a t  each revolution = l  foot 
per minute. '1' h"  9 bl ocks werll cut in 87 minutes, being 28 
feet of linear cutting and ,56 feet of s urface. The rnaclline 
was driven by a, four inch belt from a 12 inch pulley. A 
fresh set of chisels was inserted for each block , the time oc· 
cupied i n  changin g  being two minutes for each shift .  The 
chispls weigh 200 to the pound,  and cost half a cent each . 
The cost of splitti ng the 9 stones was $ 1 . 50 ,  power included.  
T h e  stone was a hard, sharp gritted sandstone, m uch used in 
P ittsburgh for building purposes ; and 45 cents per super fi. 
ci al foot is paid for hand d re.sin!!; the same stone. 

----------.� ..• � . .. -------------
Mu .. h Butter Cro m  L i t t l e  Milk . 

The recipe fe,r milking a p 'mnd of b u tter f rom a pint of 
milk, says t h e  inter·  O,'NIn, i s  as fol lows : Take four ounces 
pulvprizod al um, 1 ounce pul\'!'r ized gum arabic, and 50 

grains of p ep s i n ;  pl a ce i t  in a bottle fo r u se as wanted . A tea· 
s?Oonful of this mixt ure, added to the p : n t  of milk, will , 
upon churni ng, m ake a pound of butter. It is true that t h e  
b u t ter wi l l  s e e m  to be a n e a r  relation to p o t  cheese, but call 
it butter and that will make it eo. 'rhis  I ecipe is slll ling 
t h ro ugh the country for from $1  tn $5 ; ani as we gi ve it with
o ut charge, i t  may considered as equivalent to the chromos 
o f  our reli gious contpm poraries.  

------------�.4 0 '� ___ --------__ _ 
The HOlll's oC L abor. 

" One who is not afraid of work"  write s to say that m8fl 
who are idle d uring a day of e i ght hours will be equally so 
if the n o minal time be ten hours, and that a compulsory 
lengthen ing of a d ay ' s  work will not cure the dilatory or 
indolent workman. 'Ve believe this to be true ; and we 
de8ire for every man the right t o  work as long as he likes. 
If  he is healthy a nd sober . and has a family to supp ort, ten 
or even twelve hours may not be more than he can do.  At 
all events, he should be allowed to do it if he choo�es, 
wit ho ut fear o f  unions or other forms o f  pet ty tyranny. 

-------------.� . •. � . .. -------------

PROFESSOR DANA �t8,t.es that, during the Helderberg era, 
the Connecticut valley was a wide coral growing sea. separa
ing eaBt'ern from .. we!ltern N.w England. 

5 3  
Burnln&' Bricks with N on-Explosive Oll. 

An old subscriber states that the �aving in  burning by this 
method is not less than 33 per cent. One hundred dol lars 
worth of oil will burn 60,000 hard bur n t, beauti ful,  facing 
bricks, and 40,000 hard burnt ordinary bricb, g iving a brick 
equally burnt from top to bottom. End, side and heart of 
the whole pile all present the same hard burnt, beautiful 
looking bricks. There is no smoke, nei ther is there any 
soot or dirt arising fro m the fuel during t h e  process o f  burn· 
ing by this m eihod : but one continual heat from the begin .  
i n g  until the bricks are s u ffi  eiently burnt. After the " water 
smoke " has passed off the bricks, the heat is regul s rly i n ·  
creased t o  any pitch which may b e  required ; and i n  4 8  o r  50 
hours, a regular, equalized , high pitch of heat is  obta i n ed, 
sufficient to melt cast or wrought iron if req uired, with lit tle 
or no loss in burning, producing a hard unshaken brick, i m ·  
perishable i n  water o r  atmosphere, and proof against change 
of temperature. 

But in order to make a brick of this ellaracter, it must be 
borne in mind that al l does not depend on the m anner in 
which the bricks are bu rnt, whether with wood, coal ,  g�s or 
oil. To make II brick proof against the chan !!'l> s  of t empera 
t ure, the first thing to be done, after it is asc!'rtaine d  that the 
material o f  which the brick is to be made is of the right qual
ity , i s  to d ig and cast up loose, in the fal l o f  the year, a s  
much stuff as it is intend ed t o  make into b r i c k s  in t h e  fol
lowing season, in order that the rain, snow, frost,  thaw, and 
atmospheric air may decompose and mature e \'!'ry partide 
possible , and prepare it, ready for the tempering machin(' in 
the forthcoming spring. 

Bricks, whether of cl ay or clay loam, prepared in this man· 
ner and burnt with non.ex plosh·e oi l ,  are vastly s u pHior, as 
to quality, beauty, and durability, to bricks mad e of im· 
mature raw material . There bein g neither smoke d ust, 
nor soot entering the kiln during th e proc!'ss of burni n g, the 
bricks,  when taken from the kiln, have the appe arance of 
newly planed small blocks of wood. 

This method of burning bricks an d other clay articles is 
most certainly destined to revolutionize the whole Fystem of 
burning clay, throughout th e whole of the United States.  

-------------.� . . � . •• -------------
Fletcher's New Low Tem perature Burner a n d  

Foot B l o w e r .  

We have previously had occasion to notice 80me of Mr. 
Fletcher' S  improved appliances for the prod uction and appl i 
cation of heat from gas. The "new low temperature burner, " 
by the same inventor, seems likely to I>e not less wi dely ap
preciated. It gives a range of temperature varying, at the will 
of the operator, from a mere current of warm air to bright red · 
ness, and so perfe ctly under control that it may be ad van tage . 
oualy used for d rying, for prolonged digestion and evapora . 
tion , and a variety of other operations. It is consid erlld l ikely to 
supersede to a great extent hot air bath s , water oven�, sand , oil, 
water, steam, and solution Laths-appar atus whi ch are all, 
from well known reasons, more or less objectionable.  We 
learn, in proof o f  the regular and equable character of the 
heat, th at a common glass bottle may be placed on the tripod 
above the wire gauze at the top of the apparatus,  and heated 
to any temperature that may be desired without the risk of 
breakage. When very low temperatures are required,  below 
or not much exceeding the boiling point o f  water. the gas is 
lighted through the aperture In the side vf the furnace, and 
bums below the wire gauze. If a red heat is wanted, the 
light is anplied above the wire, wh'3re the gas burns with a 
clear blul! flame. By means of a specially adapted " blast 
tube , "  the tomperature can be raised to a bright yellow heat , 
bordfring upon full whiteness, being regulated by the respec· 
tive quantities of air and gas supplitld. T h e " foot blower" 
is  an improved bellows which m ay be used with any kind of 
table blowpipe or laboratory blast furnace ; it appears con· 
venient for working, well arranged, and not likely to get out 
of  order. -Ohemical New8. 

. . . . . 

The Proposed Great Telescope. 

J.  T., of Jersey City, writes to suggest tLat the great tele· 
scope should be a reflector. " I  believe it to be possible to 
construct a reflector, of from 1 0  to 1 5  feet diameter, of  the 
regular speculum metal, or to silver and polish a sp"culum 
of that size after the manner of Foucault. It ehould h ave a 
focal distance of not less than 1 50 fee t, an d be moun ted 
without a tube. I have myself suceespfully t ried tbis way 
of mounting a reflector. It was first suggested by the cele · 
brated Dr. Dick , who made many different kin ds of rp lit' ctors. 
The speculum could be wo rked at one end by clock llJO ve· 
ment, and the eye piece at the other by separate clock work, 
each end being kept as steady as poqsible and w i thout  e i ther 
tube or any connection between them. The eye piece s h o u ld 
be fixed right opposite the specul um , on what is called tu e 
front view �ystem. There would thus be very l i t tle ligbt 
lost. I should be glad for such a gigantic reflector to be 
attempted ; and although of small means, I will gi ve $25 
towards it. " 

-------------.� . . � .. -------------

TJ' " Detection of' Blood Spot ...  

M. Sonnenschein employs, for thi s  purpose.  t ungstate of 
soda , strongly acid ulated with acetic or phosp h o r i c  Il c l d ,  
which throws d o w n  albuminoid matters from very dilute 
solutions. These precipitates, insoluble in a large ex cp ss of 
water, dissolve iii alkal ies, especially if hot.  If defibri na
ted blood is treated wi lh this salt, a red b rown p recipitate is 
formed, which becomes clo tty on boiling. All t h e  coloring 
m atter is thrown d o wn. To detect blood spots by thie meav s,  
on clothing, etc. , the suspected portion is cut off, and, after 
having been treated with distilled water, the filtered solution 
is precipitated with the above reage n ' .  The precipi t ate, 
washed and treated with ammonia, takes a red dish green 

. coloration. If phosphoric acid is present, it must be carefully 
wa:shfid away b'e'fore treating the preoip11!a.Te with amMonia . 
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WARDWELL'S ADJ'USTABLE BENCH JACK. 

Carpenters, cabinet makers, and other workers in wood 
are, by the invention herewith illustrated, supplied with a 
conveni ent and novel form of bench jack, intended for use 
in connection with the common screw vise, and which may 
be readily adj usted to hold boards of any width or thick
ness, while the same are being jointed. Our engravings re
present the apparatus as applied to the bench, both in per
spective (Fig. 1), and in section (Fig. 2). 

A is a metal bar, slotted longitudinally, and provided with 
ratchet teeth on its forward side, which is let into and se
cured to the front part of the bench. Projecting at right 
angles to and passing througlt the slot in this bar is the jaw 
B, on the upper side of which ratchet teeth are 
also formed. The shank of the jaw enters the 
frame or spider, C, the forward end of which is 
so constructed as to slide upon ways formed upon 
the rear side of bar, A. D is a rest which has 
shoulders on its forward part to take against the 
front side of the bar, A, and a crosshead on its 
rear extremity, which is received in a transverse 
notch on the lower side of the spider, C. The 
shank of the jaw, B, therefore, holds the piece, 
D, in place, and also rests thereon, while the 
piece, D, in turn, secures the frame or spider in 
p roper position in rear of the bar, A. Pivoted 
to the forward end of the rest, D, is a pawl, E, 
whit>h is so formed that its own weight may hold 
its lower or engaging end against the ratchet 
teeth in A, so as thereby to suppor t the rest, spider, 
and jaw in any position in which they may be ad
j usted, the parts of course all moving together. 
Upon the top of the spider, C, and pivoted in lugs, 
are two hook pawls, F, so set that the hook of one 
is in advance of that of the other by a distance 
equal to about half that included between two 
of the ratchet teeth on the j aw, B, in which they 
engage. By this means the jaw may, it is claimed, 
be accurately adj usted in accordance with the 
thickness of the board to be held. The forward 
extremities of these pawls project into the slot in 
A, so as to be conveniently acceilsible for adjust
ment. 

In practice, the bar, A, is fastened to the bench 
at a suitable distance from the vise ; and the jaw, 
B, by means of tLe pawl, E, is quickly set at the 
proper Light to receive the board. The latter is 
then inserted, and the jaw is pushed in, when 
the pawls, F, engagin&, in the ratchet teeth, hold 
it firmly in place. 

When desired, two or more of the jacks may 
be attached to the bench at different distances from the vise , 
so as to accommodate long or short work. But a single set 
of the smaller working portions need, in this case, be em
ployed, as they can be readily removed and shifted from one 
bar to the other, and when out of use may be laid away in 
the tool chest. 

For further particulars address the inventor, Mr. J. B. 
Wardwell, Box G, Lawrence, Mass. 

------------.. � ... � . .. ------------
IMPROVED COOKING VESSEL. 

Messrs. L. P. and J. S. Bodkin, of Brooklyn, N. Y. , have 
recently patented an improved cooking vessel, herewith il
lustrated, which is so constructed that its liquid contents 
may be readily poured off while the solid material is re
tained. 

The device consists of a lip, formed upon one side of a boil. 
er, to guide the fluid into a receiving vessel, and also of a 
grate formed upon the inner side of the edge of the forward 
part of the receptacle, the bars of which are connected with 

each other at their inner ends. These bars are made in trian
gular form, and, while offering the least possible obstruction 
to the escaping liquid, serve to hold the cooked substance 
within the pot. A handle is provided on the rear side for 
convenience in tipping. In other respects, the vessel is of 
the ordinary dllscription in common use. 

• I •• • 
Yankee Notions. 

Incited thereto by cntain domestic annoyances, classed 
here under the generic title of " servant-galism," the inven
tive faculties of our American kinsmen have developed many 
curious and useful household implements. The SCIENTIFIC 

J tmiit �mtritJu. , 
AMERICAN recently gave a description and engraving of a 
" combination corn sheller, bootjack, hammer, hook claw, 
tack drawer, pot lifter, and wrench," which, it is suggestp,d 
in another transatlantic journal, is open to improvement, so 
as to serve also as a toothpick, corkscrew, pocket pistol, baby 
rattle, and hypodermic syringe. This, however, and every 
other similar specimen of Yankee ingenuity, except, per· 
haps, that wonderful pig. killing machine into which the 
unclean animals were driven in herds and taken out at the 
other end as bacon and sausages, are eclipsed by a baby 
washer, j ust patented, and thus described by its inventor : 
" You simply insert the begrimed and molasses-coated infant 
in an orifice which can be made any required size by turning 

WARDWELL'S ADJUSTABLE BENCH JACK. 

for ten minutes a cog wheel with electric attachments. The 
child glides gently down a highly polished Inclined plane ; 
his lips are met at its terminance by an india rubber tube, 
from which the infant can draw lacteal nourishment of the 
purest and most invigorating character, secured for the spe
c ial purpose, at great expense, from a choice breed of AI
derney kine, raised on the estate of Her Majesty Q ueen Vic
toria, in the Isle of Wight. While in this compartment, 
which is lined with plate glass mirrors, the perturbed spirits
of the infant are soothed by its frantic efforts to demolish its 
own image, reflected in the glass, with a nickel-plated com
bined tooth cutter, nail knife, rattle, and tack hammer, which 
is thrust into the baby's hand by an automaton monkey. Fa
ti£"Ued by its dedtructive efforts, the infant falls to sleep, 
while the organ attachment plays softly the ravishing melo· 
dy of ' Put me in my little bed. ' Then it slips into the third 
compartment. Here the baby is washed. Another small tube 
administers a dose of soothing syrup, and the infant glides 
from the machine, its nails pared , its hair combed, if it has 
any, ready for thp, habiliments rendered necessary by the fall 
of our first parents. " Truly, there can be no better labor 
savers than Yankee inventors !-Iron. 

- - -
IMPROVED MALLET. 

Machinists will be interested in the improved form of raw
hide mallet, herewith illustrated, and recently patented by 
Mr. Albert Holbrook, of Providence, R. I. The body is of 
metal and solid, and the handle is secured in the ordinary 
manner. In each end of the body is a recess which receives 
a head made of rawhide, coiled up anti dried and then turned 
to the desired size and shape. The heads are secured in the 
socket by means of a screw therein, as shown in the engra
ving. 

Blows given with this mallet are said to leave no dents on 
metallic surfaces, so that it will douMless prove a conve
nient tool for putting together wrought iron, steel, and brass 

work, driving keys, and for all purposes where it is de
sirable to avoid the marks of a hammer. 

------------•• �I� • •  �.------------

SkampCJ eldlng. 

A rule, or custom, obtains on board Norwegian ships, 
known as Bkamfjelding, which is simply this : Every morn 
ing at daylight, as soon as the decks are washed down ,  the 
officer in charge details each individual of his watch to some 
particular part of the ship, skampfjelding : Johannis goes 
over the mainmast and yards, from the truck to the topmast 
head ; J em takes tLe main topsail yard and topmast ; Tellog 
takes the main yard, top, and lower rigging, and �o on. Thus 
the whole ship is parcelled out, each man takes a few rope 

yarns, or " Spanish foxes," and spends the next 
twenty minutes or half hour in examining the 
part allotted to him ; every seizing, splice, iron, 
bolt, rope, mat, even the stitching of the sails and 
condition of the paint, come under his considera. 
tion. A slight matter he repairs at once ; anything 
for which he is not then prepared is, on returning 
to the deck, reported fully to the officer, and, if 
needing immediate attention, men and material are 
at once sent to the spot : in many cases tLe officer 
goes himself, or sends his second in command, to 
superintend the work. 'fhings not requiring such 
immediate attention are noted ; and when the other 
watch comes on deck, after breakfast, they are de
tailed to repair wLat has been reported. before 
commencing the day's work. In this way B re
pairs what A reported, and gives a look for him
self, in going and coming. A gain, if anything 
breaks during the day, the captain asks : " Who 
went there skampljelding this morning ?" He is 
known and asked why he did not report ; in some 
ca8es he gets a disagreeable job as punishment, 
while each man feels a personal responsibility and 
interest in giYing an accurate report lest he lose 
his character for seamanship, which requires not 
only the knowledge of how to do things, but also 
good judgment in regard to materials. 

This custom is not found in American or En-
glish ships, but could be copied there with good 
effect. And a similar system, applied to engineers, 
oilers, and firemen, would save more boilers and 
machinery than an army of government inspectors. 
Very little machinery breaks without some warn
ing, very few pieces of modern work are equal to 
the wonderful one horse shay, and a little of the 
care mentioned is never wasted. Railroads have 
attempted something of the kind, but the same 
man, running the same engine day in and day out, 

will, in time, take risks that Le would not if another man 
were to take the machine the next day. So of track inspec
tors, train starters, and the whole host of workmen ; rotation 
in office, with a regular system by which each inspector's 
location for each day would be always known at headquar
ters, would here find itl:! true place. 

The real value of such a custom lies in the fact that it 
would beget habits of thought that would make every man 
an inspector of what is near him, thoughtful not merely for 
his own safety. but for others also ; thus the bridge may be 
perfectly safe on the footway where he passes, but that rot
ten plank in the roadway may break a horse's leg ; he reports 
it, or marks it at once. But perhaps the greatest recom
mendation of such a habit to the American mind, albeit an 
unworthy one, is that while it would save much it would not 
cost a dollar.-Engineering and Mining Journal. 

• ••• • 
A SIMPLE FREEZING MACHINE. 

Thili is an apparatuB designed for producing ice in small 

quantities. It consists, simply • a hollow sided receptacle, 
having a rounded bottom, so f � it can be easily rocked to 
and fro. In the sides is pl�Jd any suitable freezing mix
ture, and, in the inner spacf water. The covers are then 
secured by the set screw, ar .nown. and the machine oscil
lated until freezing t .. kes r �e, an operation requiring, it is 
said, about ten minutes. ae chief recommendation of the 
ice is its purity, suitabili for the dessert table or sick room, 
and the ornamental fOrT}f the blo�k. Ice cream can easily 
be made by the appl1 ,us. The blocks of ice are hollow, 
of about one fourth o ,n inch in thickness, and weigh some 
six ounces. 
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A MODERN ORCHID HOUSE. 
The beautiful tribe of orchids, are deservedly favorites 

with all lovers of graceful foliage ; and we present herewith a 
view of a greenhouse devoted to their cultivation. A corres
pondent of the Gardener's Chronicle , who recently visited 
the extensive grounds in which this house is situated, states 
th'lt in this garden (which, among other curiosities, compel s 
fuchsias to do duty as beddin g plants), there are at least 
20,000 s pecieti of plants, �rown in the garden, in some form 
or another. Every nook .and corner, every house, every pit, 
every rockery, every border, teems with interest ing plants 
of some sort or other. 

O f  orchids, the number is legion, and several houses are 
assigned to them. The owner, Mr. Saunders, does not eon
fine his attention to the large flowered showy species, but 
includes in  his collections a veritable host of the smaller 
fiowering kinds whose blossomll yield in nothing but size to 
their larger compeers. Their beauty is, when looked for, 
q uite ati striking, often more so ; while their conformation is 
v ery generally more interesting ani extraordinary. These 
orchids swarm everywhere ; above, bel ow, on each side ; 
and to make room for more, an in. 
genious device is adopted : that of 
erecting curved or bowed wire trel
l ises  along the sides of the houses 
near the glass ; on these bows the 
tiny orchids cluster. Too thick, we 
h ear some one say ; no t a bit of it. 
They arc in the finest condition and 
vigor ; t], e plants are not large, but 
they llre in perfect health ; and what 
roots they make ! 

If we were to describe literally a 
cata8ct ll1n of no great size which we 
saw hanging in a basket from the 
roof, we should pcarcely be be.1ieved. 
Equally rema"tka ble is the manner 
in which the ronts  in other cases 
CO\'er the pots with a perfect net
work, cree ping- from pot to pot, 
more aR Crecpillg Jenn!} would do 
than like an ordinary orchid. The 
secret of this unusually luxuriant 
root gro wth . Mr. Saunders believes, 
lies in the due aeration of the roots. 
He is a gr�at advocate for the free 
access of air to the roots ; an4 .. hen 
the peculiar habit of orcllids br con
sidered, and the special structnre of 
their roots borne in mind ,  there can 
be no donbt as to the soundness of 
Il is physiology. 

A writer in the Garden recum
lll!: n d s  that every one wlJO has con
\'enienct3 should grow the cool or 
JlJountain orcbids. There are t wo 
distinct. cla��es of amateurs who 
affect orel, id culture, namely, the 
class who really love th e plants for 
their swe"tness and beauty, and 
those who grow them on account of 
their rarity and value. The latter 
strive mainly to possess rare plants, 
of which there Ilre only a limited 
number in the country, and willing
ly pay high prices for them ; while 
the former grow only the most beau
tiful,and think that the cheaper they 
can be obtained, and the more they 
are growing, the better. To the lat
ter class the author claims to belong, 
and he says that he commenced or
chid growing three years ago in a 
little lean·to fernery, on the north 
side of a high uric;' wall ; and the 
house 1"': : 0!?,"  r. aturally humid , his 
first pair of plants-odontoglo8&um 
cordatwn and o. Bictonense-grew 
and flowered �o vigorously that he 
was ind uced to add plants from time to time, until his little 
collection n o w  numbers upwards of fifty species, and occu
pies the whole of the front shelf, the back of the house 
bei ng formed of rockwork and planted with half hardy ex-
01 ic ferns.  Xo fire h eat i s  used during the summer months , 
and the temperature rarely exceeds 55' duri ng winter, ex· 
cept by mean� of sun heat, while it frequently descends as 
10 Yl as 40' 011  �harp frosty nights. In potting, small pots, 
well drained ,sLould be used , and the compost is fiberous peat, 
coarse sand, and about one fifth of living sphagnum. The 
moos gro w,; freely on the pot tops,  and not only gives them a 
neat and clean appearance, but also keeps the roots of the 
plants mobt ; while at the same time, it keeps the compost 
clear of slimy confervoid growth, to which wet peat is gener
ally subj ect. The plants require a liberal supply of water 
at the root nearl y all the year round. 

-----------__ .�'.�'4. ____________ _ 
The Lava Overflow of Orej1;on. 

Professor Le Conte, at a recent meeting of the California 
Academy of Sciences, stated that the great overflow of lava 
in the 'V tJst proceeded from the Cascade Mountains in Oregon 
which were of themselves one vast mass of lava. From 
this point, the lava ovel'flowed a great portion of Oregon 
Washington Territory, all of northern California, and vast 
sections of Nevada, Montana and Idaho. The lava floor cove 
ered an area of at least two hundred thousand square miles, 
as far as explored, and it would probably be found to extend 
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over a surface of three hundred thousand square miles, as 
its limit northwest had never been determined. The depth 
of the lava crust varied from upwards of three thousand feet 
in the Cascade and Blue Mountain region to one and two 
h undred feet and less at remote points on the outer edge of 
the overflow. Where the tremend ous gorge of the Columbia 
river cut through the lava bed, it had a depth of three thou
sand five hundred feet. The eruption was comparatively re
cent, belonging to the latter part of the miocene period, ex
tend ing perhaps into the post tertiary. 

-------------.�'. �. 4. __ -----------
Splicing Railway Carriages. 

Mr. 'V. H. Mills ,  the general manager of the Mexican 
Railway (from Vera Cruz to Puebla and Mexico), finding the 
short English cars unsuitable to the sharp curves of a newly 
opened exten sion of the l ine, de �ided to splice them together 
in couples, with a four wheeled American bogie truck under 
each end. 

'rhe carriages offered special advantages for this splicing 
together. The main frames, whi�h are of rolled wrought 
iron, have been spliced or fished together with strong 
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wrought iron joint plates 3 feet 6 inches long, well riveted, 
thus making each o f  the main frames in one continuous 
piece or girder. To assist in stiffening these frames, three 
tension or truss rods 11; inches in diameter have been placed 
and carefully adj usted under the carriages. The carriage 
bodies, which are of teak, have also been strongly bolted 
together at th" sides and roof. A four wheeled center pin 
bogie truck built by Gilbert, Bush & Co. , Troy, N. Y. , has 
been placed at each end of the carriage . In addition, the 
Westinghouse air brake is fit ted up on all the carriages of 
the Mexican railway ; one brake placed on the top of the car
riage applies the brake shoes, which are of iron, to all the 
eight wheels at once. 

The result of this splicing of two carriages together has 
been a perfect success, and all those that have been thus 
treated are now by far the easiest and smoothest running 
carriages on the line. 

-------------.�,�.�.� . .-------------
THE DIAGNOSIS OF LIPOMATA. -An excellent suggestion is 

made in a French journal. A character peculiar to lipomata 
resid es in the property, belonging to all fatty tumors, of hard
ening under the action of cold. When, after the use of ice or 
the ether spray, in the case of a doubtful tumor,the growth 
becomes harder, the presumption is that it is  lipoma. . . ... . 

MR. THOMAS SUTTON, the photographer, states that, if 
calico is dipped for an instant in dilute sulphuric acid, it is 
!endered waterproof. 

55 
T h e  Causes or Decay o r  Teeth. 

It has been charged against our brethren of the dental 
specialty, says the Lancet, that they are wofully at. fault in 
regard to knowledge of the commonest of all things-caries 
of the teeth. That they extract teeth with skill, and stop 
them with even mOlje skill, and in a nobly conservative spir
it, is admitted ; but lthe causes of decay in the teeth have re o 
mained obscure. I The investigations of Leber and Rotten
stein into this shbject have at least the charm of pointing to 
definite conclusions. They admit, of course, that there are 
differences of teeth , constitutional and connected with race, 
making teeth more or less resistant to the great influences 
which determine decay. These are not, according to these 
authors, internal and vital so m uch as external and chemi
ical. The pr JCeS8 of decay begins from the surface, and if 
it can be controlled or arrested at the surface, it is entirely 
controlled. The great causes of carieti are two, namely, 
acids and a certain fungus found abundantly in the mouth, 
leptothrix buccalis. 'fhis latter agent is characterized by 
certain microscopic appearances and by its reaction with 
iodine and acids, which give to the clements of leptothrix a 

beautiful violet tinge. Under the 
mieroscope the fungus appears as a 
gray, finely granular mass or matrix, 
with filaments delicate and stiff 
which erect themselves above th� 
surface of this granular substance 
so as to resemble an uneven turf. 
The fungus attains its greatest size 
in the interstices of the teeth> No 
one clln deny nowadays the action of 
acids on the teeth, even weak acids, 
in dissolving the salts of the enamel 
and the dentine. All acids, both 
mineral and vegetable, act prompt 
ly on the teeth Various experimellts 
as to the action of acids on dental 
tissues are given , making the enam
el,  nl1.turally transparent, fi rst white , 
opaque, and milky, and, in a more 
advanced state, cl:ialky, and then the 
dentine more transparent and soft
er, so as to be cut with a knife. The 
acids which may actu.ally effect the 
first changes in the production of ca
ries are such as are taken with food, 
or in me<licines, or such as are 
formed in the mouth itself by some 
abnormality in our secretions, which 
should be alkaline, or by an acid fer
mentation of particles of food.  But 
acids alone will not account for all 
the phenomena of caries in the 
teeth. 'rhey play a primary and 
principal part, making the teeth 
porous and soft. In this state, the 
thlsues having lost their normal con
sistency, fungi penetrate both the 
canaliculi of the enamel and of the 
dentine, and by their proliferation 
produce softening and destructive 
effects much more rapid than the ac· 
tion of acids alone is able to accom
plish. It is not pleasant to think 
that fungi exist in the mouths of all 
but the very cleanest of people. 
Bowditch, in examining forty per
sons of differen t professions, and 
living different kinds of life, found 
in almost all vegetable and animal 
parasites. '1 he parasites were nu
merous in proportion to the neglect 
of cleanliness. The means ordina
rily tmployed to clean the teeth had 
no effect on the parasites, while 
soapy water appeared to destroy 
them. /If this be a true version of 
the causes of caries-the action of 
acids, supplemented by the action of 

fungi-then it follows that the great means of preserving 
teeth is to preserve the most scrupulous cleanliness of the 
mouth and teeth, and to give to the rinsing liquids a slight
ly alkaline character, which is done by the admixture of a 
little soap. This is not so pleasant a dentifrice as some, but 
it is effective and scientific. Acids not only dissolve the 
salts of the teeth , but favor the increase of the fungi of the 
mouth. No increase of fungi and no action on the dental 
ti ssues occurs in solutions slightly alkaline, such as a weak 
solution of soap. The good effects of stopping teeth, in the 
light of these experiments, are intelligible. The penetra
tion of acids and fungi is prevented. 

____________ •• �'.�'4.-------------
That $40,000 Cow Aj1;aln. 

It seems that the sale of the celebrated Eighth Duchess of 
Geneva, a shorthorn cow, recently referred to in our columns, 
knocked down at the New York Mills auction to :Mr. R. Pavin 
Davis of Gloucesterllhire, England, at the enormous price of 
$40, 000, was efIect�d through a mistake. The agent of the 
purchaser, during the excitement of the bidding,became con
fused as to the relative value of the pounds sterling and dol
lars, and offered far beyond his authorized limit. His prin
cipal immediately, on learning o f  the bargain, ordered the 
sale of the animal, which was recently consummated to 
Colonel Lewis G. Morris, of Fordham, N. Y. , report says for 
the sum of $30,000. The highly valued animal, therefoce 
remains among the American breeders. 
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l'HE NEW E XPLORA TION OF THE AMAZON RIVER, 

BY PROFESSOR ORTON,···OVER THE ANDES. 

)i 0 .  7. 

THE COMM ERCE OF PERU. 

lt would be q uite as easy to ascertain the revenue of Ata
hU'llpa as to find out the present exports and imports of 
Peru. Both are impossible. The wildest confusion prevails 
in the  custom hOl:lses, as well as in the minds of the people, 
regarding the commerce of the republic. But better days 
ure coming, as the gm-ernment hall just established a statis
tical bureau. 

Peru under the Incas was essentially an agricultural na
tion,  without trade and with few mechanical arts. In many 
re�pects it  resembled the Hebrew nation. The empire must 
have been a Dagnificent shell, that should so suddenly col. 
lppse on tbe appearance of a hundred Spaniards. It is a sig
nal pro:)f that agriculture !1lone will not preserve a people. 
Roads there were, bu t for military comm unication, not for 
com merce. Pizarro had sense to see that Cuzco was too far 
inlan d ; �o he founded Lima, the most lasting monument of 
hiB wi sdom. 

Peru no longer l eads the South American republics in en· 

terprize and thrift, for Chili now bears the palm. Peru has 
reached her level for the present . By a system of official 
stealing anJ reckless financiering, she has brought herself 
to the v�rge of bank ruptcy. Everybody seeks office to snp, 
nut to E erve, th e government. Every city hangs on the skirts 
of Li ma. Arequipa, the second city in Peru, stands like a 
beggar at the door of the public treasury, receiving $80,000 

alln u ally ; and even imperial Cuzco holds out her hand for 
�30, 000. Employees di stant from the head center (as Iqui· 
t()� ,  for example) go unpaid .  Yet Peru has immense capa� 
bilities. She is the France of the continent. With tIle 
great Pacific on her left and the navigable sources of the 
Amazons on her ri gl.1.t , with moun tains ot mineral wealth 
nntouched, with high land valleys like the hanging gardens 
of Babylon for beauty, and with plains and reclaimable pam
pas which might equal Egypt in fertility, Peru is potential
ly one of the richest countries on the glol?e. But she must 
have a more substantial and permanent basis of prosperity 
than guano and saliter. The wealth thus suddenly acquired 
has divelted the people from tbe slow but surer sources of 
national gro wth. Whoever heard of an original patent til. 
ken out by a Peruvian "? Where is the vessel that was built 
in Peruvian waters ? "\Vhat manufactures thrive in Peru 1 
We can think of only one success, the powder factory at 
Lima . which the government runs, dispensing the "villanous 
saltpeter " at thirty cents a pound. Thete was once a wool
en factory at G u zco , bu '. it  is now silent. Commerce is almost 
Imti rely in the han ds of foreigners. Take out what foreign · 
ers h ave done for Lima, and l ittle would be left but the bull 
ring. 

'rile annual revenue from guano (including saliter) and 
customs i� about $Z5, 000,000. 'fo the railways now nearly 
completed by Mr. l\feiggs , Peru must look for an advance. 
It is a fact that the receipts at the custom house in Callao 
haye increased by one million of soles every year since the 
heginning of the Oroya railroad. 

In ('astern Peru, hats, aguardente, salt, turtles ,  salsapar
i l lA ,  tobacco, and hammocks are the main exports. Trade 
b its y astly i mproved since the establishment of steam navi· 
gMion on the Amazons. But unti l there is a better outlet 
than m ieerable Balsa P I�erto, it must be inconsiderable. 

On the coast, the majority of the sailing vessels are Anglo. 
�'hxon . Th ere are a few French steamers ; but the Pacific 
S team Xa" i gation Company, founded by an American, the 
late Mr. "\Vhedwright, is the most prosperous navigation 
com pany in the world . It has a fleet of seventy steamers, 
some of them the largest afloat, with an  aggregate tunnage 
of over :?OO,OOO. Til e six best harbors of Peru lire Pay til., 
Cbimbote,  Callao, Islay, Ariell, and Iquique. But all are 
road.teads opening to the north ; and of each it can be said, 
as a capt ain e arcastically remarked of Mollendo, " the har· 
bor is en tered as soon as the ship turns Cape Horn ."  The 
wealth uf Peru lies mainly in the following productions ; 

GUANO. 

This valuable fertilizer, whose virtues were known to the 
Inc9 �, comes no longer from the Chincha Islands, which have 
been pretty thoroughly scraped. It is now shipped from the 
Gnn napo I.lands , where the deposit will last about eighteen 
months. The prin cipal deposits yet un touched are those of 
Maca bi Island, Lobes island , Viejas Island, Lobillo Island, 
Hnallillo Island,  Iluanilb Point, White Point, Pabollon de  
P i c a ,  and Ch i�pana Bay. The  gua no now in the market i s  
inferior t o  that of Chincha, containing five per  cent less of  
ammonia. Peru owns bu t ,  fo ur millions of  tuns  (the rest be
ing mortgaged to  Dreyfus & Co. ), worth $35 a tun where it 
lieF, or £13  a tun in Liverpool. 

SAL ITER :NITRATE OF SODA). 

This formidablo CIlmpetitor with guano is  found in the 
Provine,) of TarapacR, especially on the Pampa del Tamaru· 
gal. The ayerage y ield is 4, ( 100,000 quintals ; but were the 
�engeless re"triction on its ex portation (25 cents per quintal) 
removed , the q U A n tity would be tripled.  It is mainly ex · 
ported from Iquique, where the price is about $2. 50 a quin� 
tal . �1 ixed with guano saliter (or "caliche" as it  is called in 
the c�nde state) i s  the bes ; compost for cereals.  In the de
posit at La Pena Grande, fossil birds have been discovered 
nine teet below the surface. 

SUGAR. 

In many respects, this is the most important production of 
Peru. All along the coast, wherever the land is watered by 
stree.ms or irrigatron, the cane gl\1WB hl'XurlairJtl'y � 16 tJo 

1titutific �nttricau. 
20 feet) and yields 85 per cent of juice, having 12° or 15° 
Baume. The green and ripe are seen in the same field ; men 
are cutting at one end and planting at the other. The cane 
requires replanting but once in ten year�, and gives a crop 
every fourteen months. It is exported mainly from Eten 
(12,000 tuns annually)-the richest agricultural region in 
northern Peru-Pacasmayo (800 tuns),Malabrigo, Huanchaco, 
Chancay, and Pisco. The bulk goes to Europe to be refined. 
A superior quality is grown in the interior at Abancay, which 
is  sent to Bolivia. 

COFPEE. 
A small quantity is  produced at Guadaloupe near Pacas 

mayo, which is second to none in richness of flavor. Its ex· 
cellence is due to the fact that it is grown in the shr.de, and 
with the greatest care. This " Uoyburu " coffee, as it is 
called, brings fifty cents a pound at the hacienda. A very 
choice article (valued at :);1 a pound) is made by selecting the 
smallest Goyburu ; but it is not in the market. Fine coffee 
grows also at Huanuco and Urubam1a. 

COTTON, GRAIN, AND LIQUOH � .  
A very fine article, next to sea islan<l, has been grown at 

Pacasmayo ; but the yield, only 50 or 00 lbs. to the acre, is 
not encouraging. It sutlers from mildew. The points from 
which cotton is exported are Pacasmayos (100,000 lbs. ) ,  Pay
til., Eten, Chancay, Lomas,  and PiRco. 

Rice is now imported from China direct and from India 
�'ilJ England. , so that little is raised. 'fhe usual yield is 200 
fold. Its- production is nearly confined to Eten, Pacasmayo, 
and Huanchaco. 

A prime article of corn, quite different from the short, par
ticolored ears on the highlands, is gro wn to some e'Ktent on 
the coast ; 700,000 lbs. passed through the custom house of 
Pacasmayo last year. 

The best cacao comes from the Department of Cuzco, es
pe�ially from the hacienda of Echarati. It brings 60 cents 
pcr pound in Lima, or double the price of the (iuayaquil. 

The province of Moquegua is the Bordeaux of Peru ; and 
a large amount of rum and wines are exported from Pisco. 
The " Italia " is the leading brandy. Ordinary " Pisco " is 
worth $1 a bottle ; " Lo(umba," $2. 

TOBACCO. 

This grows luxuriantly at Eten and Pacasmayo, sometimes 
standing eight feet high with leaves four feet long . It  is 
sent chiefly to Chili. Pacasmayo exported 100,000 lbs. in 
1873. Tobacco is also grown along the Urubamba and Utcu
bamba. 

Coca is almost confined to the Urubamba province, and is 
not exported from the coast, as it  is consumed in Cu?co, 
Puno, and Arequipa. It is considered inferior to the coca of 
Yungas, Bolivia. 

CASCARII,LA BAHK. 

Less and less of this is exported every year, as the hunt
ers have to go farther and farther into the interior for it. The 
greater part now goes down the Amazons from Bolivia. It 
is �hipped from Pay til. (corning from Loja), Pacasmayo (corn. 
ing through Cajamarca, nearly 200,000 lbs. in 187&), Islay, 
and Arica (corning from Cuzco and Bolivia). At Arica, it is 
worth $90 a quintal. 

WOOL. 
After guano and sugar, alpaca is the great export. It 

comes almost entirely from the departments of Puno and 
Cuzco ; and the outlets are Pis ::o, Islay, Mollendo, and Arica. 
But Arequipa is the great center of the alpaca trade. Such 
is the reputation of the Arequipa brand that the wool is 
generally taken to that city from other points to be re·assor
ted and re. packed. The alpacas thrive best in the black, al
most barren, boggy lands from 13,000 to 14,000 feet in eleva· 
tion. Shearing time begins, December 15 ; but an individual 
is sheared only once in two or three years. A fleece of three 
years is of course the largest and commands the best price. It 
is now worth in Arequipa $70 a quintal. Vicuna wool 
brings $100 a quintal : but little is exported. The sheep's 
wool of Peru (" cholo ") is of middling quality, inferior to 
the " mestigo " of the Argentine Republic. It brings twelve 
pence in England. It is expoIted from Arica and I�lay. 

About 4,000 guat skins are exported annually to the United 
States from Payta , and a few chinchilla skins from Arica. 

MINERALS. 

Arica, being the main port of Bolivia, ships the most metal , 
especially bar silver (at $12.4 per mark), copper barilla or 
powdered ore (at $18 a q uintal of 70 per cent), and tin bar
illa (at $19 a quintal of 70 per cent). Pacasmll.Yo and Chim· 
bote will ere long export considerable silver ore and bitumi · 
nous coal, the latter having been discovered of exceU"nt 
quality and in  large quantity near the line of the Chimbote 
railroad. 

Besides these exports, Tumbez yields petroleum, Huan 
chaco, starcb , Quilea, olives, and Amotape (near Payta) , co
chineal. Orchil ln was formerly sent from Pay til. ; but a bet
ter article has recently heen f.ound on an island off Mexico. 
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DECISIONS OF THE COURTS. 

�tttut �tutritnn ntUt Jiortign �nttnts. 
Iln pl'o,red Pipe J oint. 

.Tolm Demarest, Mott Haven,  � .  Y.,  aSBlgnor to himself a n d  Jordan L 

Mott,  of same plsce.-The invention consists in pipes  ha\�tng c o rrespondlng 
end en largements, with t w o  annular re cesses to form chambers, the former 
t o  receive an extension, and the latter t o  form. a clGHe chamber for packing, 
so that the packing will not  be expo�ed t o  the water o r  acid, and thus grad
ually be forced out of Its place Into the p I p e .  

Improved Combined �bll tter a n d  W in dow Fnstener. 

·William T .  Fry, Brooklyn , K. Y . -ThtH Invention c o n sists t n  fastening the 
catches of a shutter and window by the same lever, but �o that they may be 
unfastened. separately. The arrangemen t  i s  such that, \yh('n the shutter or 
door i�  fastened, al l parts, e X-cept the inside handle, are  concealed from 
v f e w ,  and access from w1th o u t  for forci ole en try is  effectually prevented, 
a!ld the fastening and unfastening of shut ters can be e ffected without open 
tng t he windows. A spring 18 arranged with the shut ters t o  throw them 
open when they are unfastened.  It may also bc used with ga t e s  and doors, 
i f  required. The spring catch is provlt�('d with a metal Cf.se m el de t n  two 
parts, which form a lining for the mortise throngh the sill or frame .  The 
parts of the said casing are c o n trived s o  that, when thpy are placed t ogeth. 
cr preparatory to being put in the morti�e, they receive the pivot of the 
catch t n  opposite holea formed for it, :lnd are held together t o  confine 
the ca.tch by the walla of the mortise . The f'uld ]fninl? may he provided 
with a flange on the inSide of t h e  sill ,  to prevent 1t from beIng pulled 
outward. The Inven t i o n  also COllststS i n  utilizing t h i s  shutter fastening 
for locking the window sash by mean.':! of !\ stuf} catch o n  it,  proj ecting 
down from the lower edge , a n d  engaging the Elpring cntch. 

I ln pl'oved Cookillll �tove. 

Solomon Long', Mayvl J 1 e , O .-This inycntion i s  HoD improvement I n  tbe 
class of stoves whose fire boxes are provided w i tIl moyablc or adjustable 
backs. The improvement relates to the arr1i.llgeme n t  of  two pivoted or 
hinged plates,  one forming', when elevated, the back of t h e  fire box and 
supporting the other,  which thuB forms thp hor1zonta1 1 nm'r top plate of 
the stove. 

Improved �prinfl 101' Chair,"" c·te. 

"'-'1 1 Uam T .  Doremus, New York city.-To the lower part of the seat Is 
attached a cen trally slot ted metalltc plate.  Through this passes the screw, 
by which the chair seat is raised and lowered. The seH.t slot i s  el ongated to 
a dmit o f  the oscillation of sea t .  Two rubber blocks are placed one upon 
each side o f  the plate, and may he k(>pt from turning by toes, said toes 
entering notches in them. The tOClol, when the chair is  oscilla tpd, pres8 
latemllr 8gain�t the rubber, a n d  thus make the spring more efllcie n t .  

Iinpro,"'t'd �-'hthiu&, �take. 

John O .  Campbell,  Alpena, MIch . -This Invention consIsts o f  a tlshlng 
stake composed of two parts c onn� together by a socket and spring 
catch, i n  s uob manner that the upper )l1ltC1on can b e  readily detached from 
the lower portion , just above the grottlRl when the season Is over, to be 
preserved, and then be readily attached a gain a. t  the beginning o f  another 
season . 

Improv .. d "I nnll'l ... 

Ernst Gundlach, Hackensack, X. J .-The mangle is firmly secured by 
suitable cla.mptng screws to the table .  The standards, of cast tron, support 
the mangle rollers . Tbe shaft o f  the upper or pressure roller turRS in a 

f"me wh1ch Is plvotau to the standardS above the clothes roller. The up·  
per roller is made of larger diameter than the lower,  both being made of 
CBSt iro n .  The frame is also made of cast  1ron,  in forked o r  U shape ,  with 8 
cenLral lever, extending toward the person maItgl1ng, which is supplied 
with a handle for pressing the roller down, or with a weight sU5'pended at 
its end for producing the necessary pressure on the 1 0  .ver roHer. The frame 
is applied to standards eccentrically, so that the pressure of the roller, when 
brought down to ACt. on the clothes roller, is  in proportton as the degree of 
eccentrICity to the length of the lever and tbe weIght npplled, whIch may 
be increased or decreased according to the power desired t o  be exert ed.  
By holding with one hand the lever o f  the pressure roller, and turning the 
crank with the other as long as desired, the clothes  are rapidly mangled 
They are then t aken off and replaced and run through the roller again,  a n d  
s o  on t 1 l 1  t h e y  have all passed through t h e  mangle.  

Improved Rock Drill. 
WllUam Roberts, Jr" Copper J<'alls,  Mich .-ThtfS fnvention consists I n  

fastening drills in & solid chuck, s t o c k ,  or head by " c o uple of half b o x e s  
and tapered bolts, t h e  s a I d  h a l f  b o x e s  havlni( the , h a n k  of t b e  dril l  between 
them, and entering the socket of the stock.  The bolts pass throngh the 
stocl{ o n  opposite stdes,  and bear againdt the back o f  the boxes i n  grooves,  
so as  t o  wedge them tight agaInst the shanks o f  the dril l ,  a n d  hold it I n  the 
boxes, and also hold the boxes frem workIng out by the notch es In the 
b ack. 

I m proved Shavina: Condnctor for P l nninll' ltl nchines. 

WilHam Weaver, BurllngtoIl, Vt.-The object of thIs 1nventlon I s  to pro
duce an i mproved shaving conductor for wood w orking maChinery. by 
which the shavlllgs are carried off by the force Imparted by the rapid revo� 
luttons of tbe cylinders and side cut ters, and transmitted to elevators or 
other recep�acles, whether used with or without suckers or blowers. The 
conductor, covering the machinery, protects the gearing against the accu� 
mulation of shavings, leaves every part of the machine fully within \ iew of 
the workman, and permi ts readily any repairing o f  the same at any desired 
moment. ThJ invention consists, mainly, o f  a. hood�shap('(l c o nductor 
adapted i n  form t o  a cylindrical planer a n d  side cutter, combiucd ,\-· 1 t h  an 
extension casing leading t o  the opening of the blowers, suckers, or recep· 
tacIt'S,  and turning i n  a circular slee v e ,  so as to b e  lifted off the machi nery 
The chip breaker of the side cutter is sui  t lt b ! y  enlarged and recessed for the 
passage o f  the shavings into the conductor, which may also b e  arranged 
separately for the side cutter. 

Improved Cnrtnin I>'ixtnre. 

Charles C. l\1oore, New York city.-Thls inven t I O n  has for tts  object to 
improve the constructton of the shade roller described i n  letters pa.tent 
No.  75,446. Upon each end of the roller is sUpped 8. metallic tube, which 
tubes are made with dtcs, BO 808 to be exactly of the same size and perfectly 
tru e .  The tubes are designed to receive the side parts of  tnc shade, and 
cause i t  to roll up true, thus o bviating the annoyance in hanging and using 
shades ariSing from the rollers not being exactly true . In the stdes of the 
tubes arc formed small holes, to reeel ve tacks, which at the Bame time 
fasten both the shade and tube to the roller. A broad beaded screw Is 
screwed into the ends of the J oller, which, i n  connection with the end 
of the tube, forms tIle spool upon which the suspension cord Is wound. By 

U nited States Circuit Conrt---DI .. trlct of Conn ecticut. thIs  construction the length of the epool upon whIch the cord Is wound 
PATRNT CARRIAGE WHEEL. -BARVEN 1'.IJ . HALL & co.  

[In Eq!lity.-B�f"ore WOOdrUff, Judge . ]  

A patent for a carriage wheel i n  which the Bpokes have tenons inserted 
in the hubs, and are sut-.tstned aga.inst pressure E'n dwise hy the shoulders of 
the ten::m 8,  and lat erall
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John 8. Be ,ch, 8.Im1lel 8. FI.her, Charle8 KdMr a1l4 Chari .. F .  Bla1ce, for 

com p l a i n a n t .  
Charles R. Inger80U and Benjamin F. Thurston, f o r  defendant . 

The Tnmer Car Brake Patent. 

may be adjusted a8 required by simply turning the screw tn and onto Upon 
th'3 outer edge of the end of t.he tube Is  formed a fiange or bead, projectIng 
outward, and upon the outer e4ge (If the head of the screw is formed a 
fiange or bead, projecttng inward. T hese flanges or beads are designed to 
bear against the cord when it comes to either end of the shank of the spool 
tn being wound thereon, 80 that It  cannot make more than one co11 upon 
Itself, and to cause It to at  once b �g1n to pass back along the spool.  

Improved Rldina: Attachment for Plow •• 
Andrew H. BalJagh, Bow ensburg, assIgnor to hIm self and Martin McNitt 

�Ionnd Station, Ill.-Thts inventton i s  an Improvement In ri ding plOW8 ; and 
consists In an arrangE-ment of plow beam with a triangular frame, suppor t ·  
ed on caster wheels, t h e  parts being so connected t h a t  t h e  same rods which 
serve to brace or bold the plow beam In proper posItion serve &Ieo "'" draft For .om��tlme p�st, an actively pI oseentNl lIt1gatlol!. hal beel!. golllg O):l al!&1ht!1; r�1 T81l"wlf!'8 In IIlln01. and �1.e"Wbere fffr alll!lle1i ftl'frftlgelll"el!t ,o"d. 
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�mtritan. 
Impr oved C nr l'i all'e Sprinll'. Improved Fireplace LininII' and Front. 

Ro bert Walker, Hal'r l , v l l l o ,  Oh l o . -The upper  and lower halves of an Eawlll A. Jackson ,Union Square , Ne w York clty.-Heret ofore It  has been 

elliptic 8 0 ri n g  nrr of  u ll ifo rm s i ze , and composed o f  t h ree lenl"cs.  F1angE" d 9. difticul t matter t o  construct a n  orllamental lfning for gra.tes and firepl aces 

plates are on t h e  o u t ol .1o uf t ll ese halves .  the  Hanges of wh i ch project I n ·  tl lat  would stand the continual  e xpansIon and contraction to whlcb sucb 

ward . A knee joint ot a y I s  gro o v e d ,  t i le endR of w h i c ll arc . ltached by J oint l in i ngs are  exposell from repeated Hres wltbout breaking tbe tile s or block. 

P'll8 t o  for k e d  b o l t �  P <� � S i Il g  through t h e  p l a t e s  aud through the halves . of which I t  was composerl.  or breaking them loose from th e wall  t o whi ch 

Tbe j o i n t  i n  tl le  stqy forms the  urc o f  8 C i rcl e , which places the center of t h e  they w ere attached. 'l'his orllame nt al Hni ng has UBUlllly been fas t f m e d  

J o hl t  Q u t l'l i ll(' of  a dt r a i g h t  H u c  drawn from o n €  t o  t h e  o t h l'r o f  the joint with cement ,  but  the tiles or blockH hsye been El e t  like w 1 n d o w  panes I n  

p i n s  <i t  the c u d s  of t h c  s t a y . W h e n  t h e Rpri ng i s compreRsed t h e  ju int  ;!ives ,  metal liC frames. T b p s e  dUl1cul t1es are designed t o be overcome by the 

an d when the � p ril lg react:'" .  the stllY l i m i t R  the m o ti o n  R.nU preventto' break· present invention,  in  which l Ues of Rny form or descrIpti on,  or metal 

Ilge . :S p r i n g s  of :i.ll f.{ular  form at the  ends of the e l l i p t i C  are c o n tl n r d  to blocks of any deSign , figure , or size, are �ecurely bolted or fsstened to a 

clevh�eH at their  : m g- l e ::; ,  wi th their ends resting on the pla.tes wHhin thp metalliC tmcklng m a d e  in the form d e!llred for the firep lace or grate,  room 

fiange q •  ::;pringR. o f  o \pal fo rm arr a l s o  s im i larly confined to t h fl cleYises,  being al lowed for expansion,  so th8.t  the  lining is n o t  damaged by the 

w i t h  t h eir  o l lle." e n d s  s C llll r'l t e d  a u d  exten ding I nward . Pads of rubber are heat .  'fh e  �ame inventor has olRo de,· tscd a novel mean s for h o l d i n g  an 

a tt ach e d t o  t h e  i n s i de oi O I l e  �)f t h e  t� n d �  of each of theBe  sprtngs . "Then orna men t al t U e  fro n t  for ftreplaccs i n  i t A  proper position . The tl1e i s con· 

the e l l i p t i c  i s  c o m p rc f:I - e u .  thC811 e n ds are brought i n  contac t with e ach n n c d  t o  a cast metal frame by means O f  border mol dings. The o uter edges 

o t h e r, and the pads prev(' o t  n o i se . Thesr 8p rin gs m a y  be so arranged that. ,  o f  these moldi n gs are 11ush wt t h  the o u t er flanges of  the fram e .  T h e  iune r 

at oruiuil r.r p r cs"Inres ,  t h e y  wlH n o t  act ,  a n d  so t h a t  t h p y  will  n o t  be brought e d J? e s l a p  on the t fh� AO aft to seeUl'ely hold it in p l a c e ,  and bolts  are CBst  into  

i n t o  rc qulBi ttoll ,  e x c e p t  w h e n  the pressure 1 s  s urtl c i r n t t o  j e o pardize the the  moldlngg ,  which pasl!' th rough t h e  frame by wh ich the 1ll0ldlugR 

sa fe ty  of tbe d l i p t i c : b u t. t h ('y ure df'signed to n e t  as  a Ha f e g u a l'd nt  a re held.  
all  times , 

l ut prolrcd '� i brll i i tu r  P l'O pelI el' fo)" Vel'lptcli'4. 
James D .  Fr.t s e r ,  P I c t o u ,  C I.I. IllHi a.-Th i ::: I nven t i o n i a  & 11 i mproycme n t In 

the ClO :i B  o f  p r o p e l l e rs form ed of  paddlr8 or  lmekctt; h hl gt.�(1 t o  h o rizontul 

sh'lfts or 3.r11l � ,  w h kh vibra t e  o n  a vert ical  axlR. A h o l l o w  Yt�rt 1('al cra n k  

sb a f t  C X U ' iHh, f r U IJl l n s 1 :i e  d u w n  t h l'o u �h t l u' b o t t o m . a n d  i s  Hh'ppcd at t h e  

b o t t o m  o f  t h e  k e c l . B e l o w  t h e  h o t t oll l  o f  t h e  b o o t  t l l i s sbaft carri e s t w o  

arm s e x t e n d i n g- from o p p o s i t r (i. l lh�� l l l ' a l' 1y  t h e  w i d t h of t h e b o t t o m  o f  t h e  

b o a t .  T h e l.HH' "\."" C t �  a re h i n �p d  u p o n  t h e s e  a rm !:!  t o  � w l l1g frcely twtwecn 

short s. c c o l l d a 1'Y nnuiol ,  w h i c h  p I ' j e t t  l a t e ra l l y  In  t w o  H c t H  ut  r t gh t nIlglt�� to 

e 8 ::h  o t h '.' 1' .  fl O  t h :.:  t the �: a i d  h \ 1 l' k t! t �  are Ol i ly  ! H\ UIli' a q uarter o f  l1. rl'vo l u
t i o n  . .. \ l! y  s l l i U h l c  t l U l ! l h e r  of t h t ' �e crunk s lHl.ft  ... a n d  pl'0 1lP. l l erg will  be 

u � (�d  i u u lm : t t , lH ' i J l g  a rril u � e fl a t  i n t c I Y u l H  through o u t  her  l ength,  a n d  t he . 
p O W t ·r l l l :1 Y  lw r (l l l l l { ' c · t � r l  to t h clU I n  !lil Y a p p r o v e d  w a y .  

I m p rovl·d Su,,' Set. 

.Jc r u l I ll' .  � .  Brl :.�g:; ,  �':; o u t h  A d a m H ,  )lasR ,-l'hP. h o d r  of t h e  s a w  B e t  l ij  nUl u e  

i n  t w o p : l r t H ,  t h e  rear  p u r t s  o f  w h i c h  are see urf'd t o  each other b y  a. 

screw b o l t  w h ! e l l  h o l d H  t h e m  t o!!c� t h er,  and by a pin that preven t s  l a t era 

m o v ,' m e n t .  T ll'.� 1 0 W1· l· pn.rt i S lTI B t i c  w i t h  a d o w n ward p roj e r U o n  to e n a ble 

I t t o  h e  h"ld b y  ,1 y j s e .  Two u r m f.l ,  J l r o .i u c � i n g  a t rig h t  Iln glt-'s from the 0 PlJO·  

.si te  :'" 1  de :::. o f  t h e  l o \,.· c r  p a r t , a n d  t h e  bR,8eS  o f  which project  along t he shies 

of � a i d  p a r t ,  are  S e l' l l �'l!!: t o  i t  hy a uolt Which p a s s e s  through it and through 

s l o � s  i n  t ile b .l � "' 8  of t h e  H a i ti l.1rm�, The parta o f  the  bolt that paRS t h ro ugh 

t he s l o t s i l l the s a i d  ( la S e S  u r e  f i a t t f' n ed so  11�  t o  hold the u.rms exactly In l i r H'  

w a h  each o t h e r .  GpOll t i le  U P P\'r s ides o f  t h e  ba8es  of t h e  arms Rre formed 
proj � c t f o l l "l ,  t u  e n. e l' t h e s D ··l. c e :-;  hC l ,\�e { 'n the t e e t h  and. stop the saw pla te 
in p r o p e l' p o s i t I O n l U I" t h e  t o o t h  tu oe O pt·r.l t e ct u p o n , whi le  the arms s u p ·  

p U l' t  t lF': l:hl.W p l a t e i n  I t  l w r i 7. o n t a l  p { ) � ' t i ,  . .  n , :-; o  r h � t  i t  c a n n o t  s p ring o r  be u d 
Dy l o o 8 e �l i l l �  t h e  n n t. of t i l t ' h o l t ,  t lw a r l l l f>  I l l l 'Y I l l' rea d i l y ndj u H t e d  a c r onl· 

lng t o  t n e  � j ze o f  t l i t' s a w  t t ' d h .  
I m IJl'u,"' c d  ( " J u i n  CO llV.·YCt'. 

C O ll l:i t a n t t n  Laza ri�v 1 t e l l .  Brooklyu , � .  1· . -Th e object  of this i n n m tton is 

t o  o h v i .t t e  t h e  lH' t ' e � !i i  ty of  1'0 1 1 0 '  (' l i ng' g'l' u i n  I II the holds  of Yespels ,  for t he 
purpose ot dls tr ibl1 t l llg' I t  n n d  properly t r i l Ilmlng the yebsPI.  A � h c l l  wlH�cl  
i s  arran ge d. composed o f  a bottom plate  a n d  au I ncl t ned a n n u l a r  upper 

plate.  s l· p · l r�l t e d  by yt 'rt i ra) p arti ti on plates,  w h ieh  Inttr-r dtytde t h e  space 

b e r ;'; c r n  t h e t w o  p l a t c s  i n t o  8. tl e r i t- R  of r.oropartmt' n t s  which have their  

o u t l e t s I II  H !-I � a ( · .� h e t w e e n  t h e  u u t e r  CC1.g-{,8 o f  the upper  and bOltom plates. 

T h i �  whee l  h p l a r c (l lw l (l w  t h c  h \ l t c l l  u n d  I!i v c n  a ra p i d  revol l I n g  1ll 0 t i Oll , 

a n d  the  �ril i n . s u : ) p l ! c c l  hy s u l t a h l e  h O P P '.;l"O"l a n d  l'o n tlnlts,  i s thrown from 

t h e  w h c e l ,  t h r o tlgh t l ! ('  c o m p a r t m e n t s  allit � p a c e ,  by (' e I1 t ri f ligal foree 

aga i n s t  t.h (' s i d e s  of t h e vesse}  a n et bulk IH'ads .  The grahl is thus distributed, 
as f a s t  filS the  e l t::,' u t o r d e l i vers i t .  it  i s  claimed, without hand labor, a n d  In 

the m o . t  p e rlect mann, - r .  The .peed of t h e  machine may be regulated by 

means of COlle p ll l 1eys or  o t h e r w i s e ,  1:10  UK  to  simply clear the wheel a n d  

a l l o w  t il e  gra i n t o  fal l  nearly v e rtical ly fur ll l l l n g  tbe m i d d l e  o f  the b o l d .  

I m proved Liquid Measure. 

Will is  L .  "r\ �ver and A .  \V:l l I nce . J o h l l :-l o n ,  Plattsburg, X. Y .-Thls Inven 

tI on c on s l 8 t 9  in 9. 1Tallg- l n �  R m ea s ure of Hni tahle  Mize w i th B yertlcal central 

slhle gute.  w l I i e !] i !'.l  provided w i t h  u h O l' lzon t!Ll tlll b div1si on al shelf, NO th a t ,  

at p l e ,lsure ,  the  w h o l e  h a l f 0 1'  o t h e r  subdivls l onal m easure m a y  be filled.  

J IJ � p l'oveln e n t  i ll H a l' d c n illa t lu· �lIrfllCeN of I ron . 

Hobert T. K i n g" ,  of PlUta , l B .-The o h j c c t  of t h i Fi  invention Is to fUrnis h  a 
R u i table  e o m p 'l u n d  for <:lLt\ ( ' ·hnrde n i n g  I r o n ,  or c onY('r t inp: t h e  su rfacu i n t o  

H t c e l ; and i t  e o n s i 8 t f' i n  l a m jl hlaek , sal  s o da ,  murlut e of  s o d a ,  and blac k 

oxide of 1 J 1:l.l 1gf U >;'<,C .  The  I r o n  1s h e a t u u  in a u y  Ruita ble forge or furnac e ,  

n n d ,  l l a v l ll g  h c' e n  wrouJ.:"ht  I n t o  thc �lul J l e  o f  the I mplement o r  artic le t o  be 

u s r d ,  the 5u I'fa c e  th l' r e o f  is p re p !l re d by gri n d i n g .  The com poun d ia  ap pl1 ed 

hy �pr l ll k l i n g  or  s i f t i u j? , o r  b y  hnmersing the i roll therpln . The effect 1 s  t o  

carbonize a n et  s t e l' l i fy t h c  f Hlrf :l C c  o f  t h e  i ron . 

I m p r o v e d  D o l t  tOl' D oors a n d  (-;n te�. 
Jos iah S m i t h ,  ::; O U � llO l d ,  �-; . Y . ,  assi .g"n o r to hi m� e l f snu L. JI' . 'ferry,  M UIl1 C  

plnce .-Thc i U l l e r  p l a t e  of  t h e  f a s t e n i n g  i s  cast  w i th t w o  k e e p e f l:i  to  receive 

t h e  b o l t ,  w h l e h  hns a l o op c a b t  u p o n  it  to serve aij  a handle for opcratlng i t  

u p u n  t h e  i n n e r  s iue  o f  t h e  d o u r ,  The r o a r  k e e p e r  i s  cust  w i t h  8 transverse 

810t thro ugh t t �  m i d dl e part. t o  a l l o w  the hand l e  t o  p ass through when 

s l i p p i n g  t h e  b :.J l t  i n t o  pl i c ( ' . Tile o u ter  plate i s  cas t w i th n fitlnge to o yer · 
l a p  t h e edge of t h l! d o u r .  .\ l o o p  or h U IHU e ,  t h e  stem of which passes 

through a t= l o t  In thc outcr p l a t f> ,  a slot i n  the door. ond a slot in th e inner 

plate,  e n ters a h o l e  I::::l. t h e  b u l t ,  w h e re i t  1� � e c u1'ed I II place so that the bolt  
may be Illovl� d  b acli u! ld  forth f l'0 111 t h e  outer side of the door or gate . 

Upon t h e  o u t e r  p l a t e fs C ll s t  a l o o p ,  w h ic h  is ma de e x a c t l y  Uke the handle 

I n  s ize a n d  form, a ri d  w h ich s e n'es 8S a gua l'd to preycnt the bolt  from being 

pushf'd back hy ac ('. j d ent a l meall R .  

I ut proTed �U i terill a- �I ncbine. 

Christian L oe tsclH' l' , H u b u (] n e ,  I o w a .-Thls Invention is  a ll Improyemen t  

i n  d e v i c e s  f o r  form i n g'  m i t cr jO i l l t fl ,  wheref n t h e  bar,  against whic h  t b e  

s t u tf i s  fed t o  the M \\., i l:'!'  p hPO t 3 d  to 'm o t h e r  bar a d a p t e d  t o  sltcie i n a groo ve 
i n the sa w t u h l e .  The s l i fl i ll .g" bar may b e  I'eversed . and I s  dl'signed for use 

as�  Mo p when a numher o f  pieces  o f  the same length are t o  be sawn . 

hll\n'oved Tabl e  K n i fe. 

Wi ll i am H e n ry A n d r e w ,  Shefli�ltl ,  E n� l a.nd .-Th i s COIlFli s t s  i n  a s imple 

a n d  etl"e c t i v e  mo d e of securing t h e  hal ld lc�  of c u t lery to their holding 

tallgF ; a n ti.  I t  e o n � L  ... t 8  i n  t h e  e m p l o y m e n t  of a bent piece of  metul , angu

I n r  p la te , o r  c u p ,  m a 1t' of  any sni t a h l e  metul  a n d  configu ra t i on , a p p l i e d  
t o  t h e  handle lI e x t  t o  t h e  h u l � t e r ,  or  a t  1t. i  l o w er m l d ,  a n d  provided w ft,h an 

o p e n i n g  for t n e  tn�erl lon of t h e  h o l d 1 ng tang, w h i c h  is .sec ure d  i n  posit fon 

by a ri vet  o r  pin  pa8seJ tra nsversely through t h e  cap p la t e ,  handle,  and 

t.ang. 

I lll pJ'Ol-e.t Pa i n t C Olilpo u n d .  
C H I  A ugn s t Si tzler, l�l t z i n � e n ,  tlerm <l. n y . -This I n ve n t i on I�  especia lly 

d e " i g n � ( t  for  r r o t f' d i n g  s t O j}l'  wall!ol  a n d  outer  snrfaces of all kinds, cellar 
a'l l l  R t li.b l ,· w a l l � ,  m a el J f n l'ry,  e t C' . ,  and i �  for pain t i n g  wooel ,  a n d  producin g  

wal1  a n il r o o f  P :l p t  r R .  T h �  c omp o u n d I s i m p e r v i o u fl  t o  m oi s t ure and all', of 

gre a t d u rabi l i t y ,  aud. t h O !l gh p l i a n t  and l'l a s t i c ,  o f  grea t hardness after 

h :.tvi n g  t h u r o u gl i l y  dri e d .  I t  c o n � b · t s , m a f l l l y ,  in s l h'er l i t harge �round with 

scs q U l o : dde o f  m a n ga n e 8 e ,  t o  wbich bal�am o f  sulph u r turpentine I s  a dtled 
Sa l t l  balsam I� prodll l 'ed h v  c U s s o l v l n g  s u l p hur and l i n see d on i n turpentine.  

the dls'el u t l O n  being aocel erBted by heating.  Zinc whlre I s  then added to 

tb e foregoing,  thOI O u gh i �" g ro u n d .  R n d  t h c n  com bin ed with s o l u b l e  glass 
Ven i c e  tllrpen t i n e ,  spl ! 1 t s  o f turpen t i n e ,  o i l  varn i s h ,  p u lverize d metallic 

i r o n ,  anll Portlan d ceme n t .  T h e  whol e compound Is  then thorough ly mixed 

and ground together, p r o d u r. f n g  II bluis l1 gray paint, which may be colored 

to a n y  desirable t int  b y  a cl cl l n g  t h e  colori n g  pigments I n  suitable q uan ti ty . 

I m proved Toy Pntty B l ower. 

Nathan Joseph,  San �'ranclsco , Cal.-Thls i n vention con.lsU of a pnt ty· 

blowing tnbe for ch i l dren , constructed by simply rOlling up tbe sb eet In to 

cyli n dri c, I form , and overlap ping t h e  e d ",e. for tbe Join t , without solder 

o r  other fas teni ng, with a m outh pi e ce . whereby the iP8 are protected from 

th .. oh .. ", ellgeR of �he mets1 . 

ItupI"Oved e n.1" (!ollpItUg. 

A llen Stra i n ,  Uret' n fi e hl,  01110 . - The drawbar has vert i cal slots at t h e  
si des f o r  t h e a ruu isflion o f  a l ever . One fl l o t  has a t  Its  u p p e r  e n d  a n otch ed 

reccss toward t h e  open side of t h e  drawhar, which supports the lever 

w h e n  ral,ell to a d mi t  t h e  couplllJ g 1 ! n k .  The latter Is provided with two 

n o t ch ell , �.\�I'llg·e - l ike c u d Fl ,  a n rl a hi gh er c Em t r a l  par t .  When the li uk puters 

t Il (' dru 'I\'bar I t  pass" s ,  with I t s  e n d ,  below tbe raised lever t i l !  the c e n t l'al 

bllr strikes the same and (',al1Sr� i t  t o  d ro p into the n o tched part of the l f n k .  

A ph'o t ed triangular p l n t e  preSEleB by its o w n  weight, w i t h  its  base, on th e 

l ever. to prt'vcnt tbl"!  escllpc of the  coupli ng 1 1 nl:.  in consequence of the 

jerks 8 n d  vlbraU O ll f' of t h e  car. To a levpr ('xt e n sioll  o f  t h e  p l a t.e ,  and. al so 

to the e n d  of the  level',  is eOl Juected a wire rope whkh tO Il llcc tfo\ with a 

t rea dl e on the platform of the  car, AO that the a t t en d a n t  !r ay eaHl ly raise 

'llC p�ate, anll wi th I t  t h e  leyer . I nto the  recess . In readln .ss for coupllng. 

I m proved A pparatllH for C om prl'ssl ng: CaNt MetalH. 

Horace W . 101 a n n ,  Omah a , X e b . -Tl . .  obj e c t  o f  t h i s  Inyent!on I .  t o  pro' 

vide a pertahle c o n y e n l e n t  appara t u s  for sol i difying cast metals In their I i ·  

(, u l ll s t ll t e by c o mp re s "ed air, which I s  forced Illrectly o n top ot gnte I n  

!t a s k  nfter  t b e  met a l I s  p O llred. T b l s  I m'en tt on consist. of a portable res· 

eryolr  for compres,:wd air, w i th  a pump attached, whfch latter I s  connect·  

N \  by r u bber h ose w ith a cyllnllrlc. 1 cap t h a t  I s ll t t e d  a n d  clampe,\ t o  a cyl·  

I n lier t h ll t I s  fasten e tl t o  t h e  t o p  L f  Hnsk . Both cylinders are  coupled t o ·  

g e t h e r  by p r o j e c t 1 n g  Ho nges a n d  clam p . .  T h e  fl a s k  cylinder 1 0  prov ided 
w i t h  a clay waSh , a n d ,  previous to t h e  p o uring of l h e  l iquid metal,  w i t h  a 

ring o r c a p  piece ,  p e t  011 to p to prevent the  h o t  metal from com in � in ('on· 

t a c t  w i t h the cloy wor; h .  Th e ring i s  rem ove d a s  soon o s  the metal Is 

poured, the cap iM  t h e ll clamped on cylinder and a stop cock open ed ,  so thy.t 

the  compre •• e ,l o lr l . l c t directly o n  top of m e tal tbro ugh the gatp o f  H ••  k ,  
compre:Jsl ng thereby t h e  me t al i n  t h e  molds . 

I m prov ed Car Conpli ng. 
Xaver KrApf n n ll .J ohn Ii"' .  Bo ercke l , Allent.own, Pa.-'l'he urll.whead iR 

rounded oft· a t i ts  fro u t  part and provi de d with a backwardly curved hook,  

oyer which tbe coupling l i n k  Elides enslly,  a n d  I s  then retained wltbout he·  

ing ell sco nne c t e d  by t he j erking o f  the  car.  The co upli ng l ink I s  pivo te d 

t o the d rawhead, and at one side of t h e  l a t t er a re arra nged a seri es of u p �  

war(Uy I n c l i n e d  boles o f  dilleren t  hlgh t s .  _\  bell·crank·shaped lever with a 

trcad le is p ivo t e d , sldewls. of t h e  l i n k ,  to t h e  link pivot bolt ,  proj ecting 

witb i t s  curyed extension hook under t he link and lifting the oame Into 

horizontal  or i n cl ine d pos1tio::l when lever i s  turn e d .  When i n  i ncl i n e d 

p o s i t i o n  for c o upling,  It Is  secured t herein by placing a pin Into one of the 

holea before mentioned.  selecting th� hole  required for producing such an 

Inclination of t h e  l in k as th e bigh t of the platfonn of the  car to be c oupled 

renders nece.sary. The c o u pling link stri kes then,  o n  the approacb of the  

adj oini ng drawbead, t be cun'ed hook o f  the  s a m e ,  and I s  thereby gradual , 

Iv ra ised ,  a l lowing t h e  pin to drop o u t ,  a n d  passes over the  hook,  dropp i ng 

on the drawhead back of t h e  h o o k  an d coupling the cars. The unco upling 
I s  q u i c k l y  perform e d ,  as merely the llftlng of the I Ink l'bove the drawh ead, 

by pressure o n  the treadle, I s requ ired . 

Im proved (irinn l . 

John C. Garn se y, Xew York ctty.-This  inven ti on conSists,  mainly,  in a 
"e sse I of broa d  oval base a n d  Hat shape, wltb a handle arran gell a t  t b e  t o p ,  

I n  sneb a manner that t h e  eenter of gravlt.y f a l l s  t o  t h e  rear of the same . 

The rear part is covere d  under suitable I n Clination,  80 tha t t h e  upsetting 
Is preven ted , while the forward proje c t i n g  pOinted opout I n  fro n t  of the 

handle facil i ta tes th e US" ,  and furnishes an opening: of su1Hcl ent B lze for 

th oroughly cle an ing . 

Improved JHlk Can. 

James F,  Cass , L'Ol'lglnal , Canada . -Thls Invention consist.  I n a conical 

cover for the can ,  wi th openi ngs at o r  near t h e  base, and tubes In c on ne c· 

t l o n  with them ; a l s o ,  an op ening at the  t o p  and a tube In connecttO', with 

Ir, for venttlating tbe c a n  an d c a rrying of t h e  animal beat and the odol's of 

tbe m ilk . Fresh cool air I s  carried I n  at the lower boles by blowing against 

the c ov er, a n d  forceA the warm air o u t  through t h e  tube a t  the top, so as to 

cool  t b ,  milk e1Hclently os I t  I s  In waiting on the stand at the former'. gate, 

or  when being c onveyed t o  marke t .  This milk can I s  I n t e n d e d  princi pally 

as a carrying can In c o n n e c t i o n  w H b  t b e  rheese a n d  bntter  fa ct ori es . 

I m proved Chnrn Da "ber. 

Andrew J .  Hudson , C a m d e n ,  Tenn .-The dasher fs made t n  t he form o f  a 
t wo ·  armed bar.  Upon t h e  npper side of one arm Is formed a rounded bal ·  

l o w ,  01' con cave grvo v e ,  Inclining o u t ward and u p ward, and in t h e  under 

si de 01' the other arm I s  forme d a simil a r groove I n clini n g  .. utwarll and 
downward. Upon tho upper side o f  o n e  arm and upon the upper side of t h e  

o t her, respectively below and above t h e  o t her grooves,  is formed a recess 

l lUv lng a convex b o t t o m  and vertical e:ides. The outer shoulder o f  t b e  re o 
cess Is curv e d  and extends from t h e  forward side of t h e  dasher arm to 
abo u t t h e  cent e r  of the rear side of said arm ,where It terminates in a no tCh .  

B y  t h i s  constru ction t h e  da sh er, I n  I t s lllovement ,  throws the m l l k  i n  cur· 

ren t s  i n  di fferen t  directioD s ,  which currents  collide with  each other nnd 

with tbe sides of t h e  churn , throwing the milk Into "Iolent agitation , and 

bringing the  butter I n  a very short t i m e .  

Im proved Ven ti lato r R U II Pl re Hoi .. Plate f o r  Tents. 
Hobert Bri e n  a n d  William llrl en , J erse y City, N . •  I.-Thls Inven ti on c a n · 

slsts of a m eta l p l a t e  having a hole for ventilation,  or for the project i o n  of 

a st o\'e p i p e  fa stened I n  a l arge opening I n  t h e  t e n t  cloth , n nd provided w i t h  

a val ve for cl OSing the ventilator or p i p e  h o l e . T h e  plate , u p p o r l s  the  

\'a lve an d tbe stove pipe protects  tbe cloth from t i le  h e a t  of  t h e  pipe . 

IIDPl'oved C arl'l alre Top .J o l llt. 

"'!Ill olll B. C. Stlrl ln g and ,John W .  Pohl man,  BataVia , O . -Tbe object  of  

tbls I n vention I .  to p r o v i d e ,  f o r  the p u r p o s e  o f  raising a n d  lowering tl te  

tops of carriages of al l k i n d s ,  a n  Improved J o i n t  o r  p ro p ,  by w b l c h  the 
bra c e s  are eHectually extended and rigi d ly supportea wben the top Is  

t h rown up,  and neatly and compactly arranged when folded down. I t  can 

slsts  of a combi ne d  joint for tbe braces of a carriage lop,  so that the sam e 

folds easily I n t o  parallel pOSition , toge t h e r  w l t b  an abu tti ng extension o f  

the supporting brace, which lock s a proj ecting r i b  I n t o  a correspon ding re o 
ce" of tbe ex l ended brac e ,  for keepin g It rigidly In p o s i t i o n  when tlt e t o p 
10 op ene d . 

IlDproved lUacltl n e  for B nlldlng: EarthwOl'kH. 

Harvey M orey, Camero n ,  Texas . -1'hfs invention consists of a. strong 
frame,  m o u n t e d  on ca sters or wheels, for m ovin g along the grou n d  readl. 

Iy, a n d  havln g an elevat ed platform hin ge d a t  one slde , and held down at 

tbe other side upon p owerfnl sprlngs,on to which the earth I s  scraped n p  an 

asc e n din g w a y ,  or o tberwlse delivered up au It . T h e  earth I s  Il na l ly dis: 

charged In the  d irection of  the place where It Is to b e  spread by tripping 

th e pl atform and allowing the springs to throw I t  up with su1Hclent torc e 

to project the earth from I t .  A wi ndlass Is employed for forcing the plat.  
f o r m  b a c k  a gain for reloading, with ratchets and p a w l s  for holding I t .  This 
macbl ne Is more parti cularly designed for levee bui lding and,lt 10 believed , 

WIl l  be fouod very s erviceable In buil ding np bank. of cou.lderable hlgbt , 
by savIng much of the labor of the animals In moving themBelves and the 

se,.."en np and do,,", the banks. 
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Im proved Latch for Gates.  

George N ,  Sharp, La P l a t a ,  M o .  -This Invent ion has for I t s  a bjo c t  t o  1m · 
pl'ove the con struc ti on of the l a tch for wh ich letters paten t N o .  12S,();5 w ere 

grll n t p d  to the same Inventor J u n e  1 8 , 18;2, so as to make it morc r�; l a b le i n  

U � e  and less e x p e u s l v e  i n  mA nufacture . T h e  c a t c ll m oves l� p e n u.cl o w n  
through Il sl ot i n  the bottom edge o f  t h o  c o !:! c ,  a n d  1I 3 S  h o o k s f o r m e d  u p o n  
th e o u t e r  and i n n e r  e n d s  of i t s  u p p e r  s i d e .  Th e I n n e r  a r m  of u l e , e l' p a s s e r.  
through a s l o t  i n  the top e d g e  o f  the c a s e  Butt e n t ers t h e  cn vt t y of th e  cat ch 

antl l t s l o w e r  c n ll i a  s o formed t h a t ,  w h e n  mo vcd l n w : n d ,  o u t W D l d.  or n p ·  

ward , i t  m a y  r a i s e  t h e  cat ch and u n f a s t e n  t h e  ga t e o r  d o o r. ' f L c  u p p e r o rm 

of t h e  level' projects u p ward, to ser'�e as a t h u m b  p i e c r  for operat ing. 

U p o n  the l ever la a p l a t e ,  so formed as t o  w h o l ly ("oyer s a i d  !'i lot  or  
ope ni n g , B n d  thus p revent  the entrance of rll i n  n n d  fO n o w  t nt o  t h e  c a s e .  A 
part it i on i� form ed In t h e  inner part of th e C B S C ,  n n d  I t s  u p p e r  part 1 8  

curye d t o  serye a s a stop t o  the c a tch w hen t h r o w n  u p w a r d  by t h e  R l a m m 1 r, g  

s h u t  of t h e  gat a ,  to cause t h e  c q t c h  t o  u r o u  be fore t h e  gU ('. ,  i ll 1 t �  rCbOl1 D fl 
can carry the catch bar o u t p a s t  t h e  cntch . 

I I1I pl'oved Il u b  Bori u :l  IUncll i n c .  

DavId H .  "'righ t ,  �o u t h A m e s b ury, �la ss . ,  a �;slgnor t o  Cynthia A .  lrr fg ht.  

of same p l a c l' ,-The frame  of thts h u b  b ori n g m a c h i n e  €OJi s i t'  t fl.  of a l a r g e r  

b a lw  part H n d  t h e  vertieal stan dard supported t h e l'eoIl . T h e  larger p a r t  Is  

laterally connected · IY ! I i eccs wtdch support ' he wheel  to be b o r e d  in h ori 

zontal p osi t i on , form i ng a. platform for the same,  t o  w b 1 c h  it  m:�y b e  rigId 

ly fas t e n e d .  .. \  l o w cr l i teral piece carri e s  c e n t r a l l y  a vert ica l ,  t o  w 1 l i c h  

ure pivoted t h e  t oggle levers,  w hi ch h ave j a  W d  u t  t h e i r  u r p e r  e n d s ,  " hl e h  

t o k "  h e l d  o f  t h e h u b  at  diame tri cally o p p u s l t e  s i d e s ,  a n d  cep t e r I t  a c c u ,  

r a t p l y  below the bortng' mandrel.  Jaws u r c  a dJ u � t c d  t o  th e h u b  by (J. l I n k  

c o nn ec t ing t h e  t u gg l e  l evI'rs a n d  s('rew ,  w h I c h  I s  p l a c e d  v c r t l c l l l l;· l.I ' l o w  

tlW H.XiB of the mandre l ,  I!'ccur t n g  t h c rf' by t h e  (' x n c t  c (  n t ral  p o s i t i o n  fl ll d  
hore of t 1 l e h u b .  T h e  mandrel i �  s e t .  I n  t h c  lHHHl. l m a n n e r, i n  l c r t ! l'1l1  p O f; i . 
tion 0 0l the e t andard,  a n d  uriven by hand 0 1' o t l l e r  p o w e r .  

IIIIPl·oved S h o e  ] ... n � t .  
Parkt!r P .  Pau l , Brook l y u ,  � .  Y.-T h t �  i n v (' u t l o ll cOIl!" f !' t s  o f  { h' t n rh a b l e  

p�ug� of wood s n d  n, fa steni ng tlt 'viep. c om p o se d o f  a � c rc w · t h re ,: d p tl h u s h  

fm tl r o l l e r  s c r e w  In the flottom o f  th(' l s s t ,  fo r drlvi n J!  t l i t· t a e k f.!  i n t o  n u d  
t e m p orarily fa steni ng t h e m  on t h e H o l e s .  The obj e c t  o f  t h i s  i s  t o  r e m o v e  

t h e  plugs BUU t i t  i n  n e w o n e s  from t i m e  to t ime a �  t h e r  Wl'll r o n t ,  B n rt  t h us 

a l ways have FloHu s u bs t an ce for the t a c k s .  T h i s  p a r t  1 1;  n r p l i e n lf t.' to t ll e  

Roles,hav l n g  a m e t a l  p lat e on t h p  b o t t o m  f o r  ri v e t i n g or c l i l1 (� b l J l g  t h e  t£. c k R  

by wh ic h  the !n!::lole Is  fas ten e d  to the u p p r r  1n t h e  p r O C C t! 8  of  m a k i n g"  Ill S · 
ebt n e ·sewn s h o e s  . 

I m proved i',;J "epi l l U'  (:"1'. 
H .  Herrmann Lindner, Brooklyn , � .  y . -T h e � C '\ t fi  of  t h c  lower h ert hs  

are co n st ruc t e cl of t hrce pivoted cush i o n s ,  t h t' n w in  (' I1 � h l oll fOrl l l i m!  t l l t! 
seat . and the otherl!l t h e  hac k .  T b c  scat  c a n o e  '3 w u n g o u t  t o  n J u li:C t iH� m i d 
d l e  part of t h e  berth .  .A lug-· shal1ed e x t e n sion l i l l l i t H  I t s  m o l i o n , a n (1 i t  i to!  
suitably supported w h e n  drawn o u t  f o r  t l l c  b l'r t h .  T h e  h u r k  ( u 8h i o n  i R  
fold ed d o w n  i n t o  horiz o n t a l  p o s i t i o n  i n t o  t h e  p hl l' ( �  m a d e  y p, t· :mt h .... !-· c a t .  

Either ba ck cushion m a y  be sl ightly e l e v a t r d  j n t o a u  i n t' 1 i n e u  P O H i t i � n f o r  
h e a d  re s t ,  !t I l cl  s ecure d . T h e  s c a t  frame d I v l d ; n g  each � (' c t l o n  c x t (' n u Fi  
sligh t l y aboye t h c  t o p  cushlen whl�n  i n  p os i t i o n  atl  b:. c k  c U 5-=- h l o n . u n tl ll l l o w A  
th ereby a full  vi e w of t h e  car a n d a frel' patllm ge of a i r  t h ro u g: h  t h e  sam e . 

When the top c llsh ion fs 1 0 fl k e d  in 1 t H  upward p o s i ' l o n  it Sel 'YCB t1 �  Fl up p o rt 
for t h e  uppcr b c rt h ,  which fs arranged Im mediately  u ndt'r  t h e  t o p  01 t h e  C ft T ,  
fmp Jlorted In fro n t  by l J Orf zontal pfoJ f' c t l o n !'l ,  a n d  t n  t h e  r e  I r  by boI t c; ,  w l d eh 

lock i n t o  nmdngs p rovi ded at t h e upper e n d  of g u ille gTOOVPS .  "" h e n  it i s  
de sire d t o  lower t h e  up pe r b e rt h , rear bol t s  a r e  w H h d ra w n ,  su  t h p t t h e  rear 

si de of berth s l i des d o wn i n  gro oves while t h e  fron t  part  8 w i n t; s l n  penden t 

arms. Th(' berth assumes thereby an i n c l i n e d  p u s l t i on . Frou t lJ o l t l'i  a re 

t h e n  w i thtlrawn from pendent arms t i l l  t h e  h e r t h .  s w l ngj u g  0 1 1  ph· o t � ,  A S ·  

sumes a. horizo n t a l  p o s i t t o n ,  r e !<; t i n g  o n  the u p t u rn e d  t o p  c n s h l ol ls .  T h e  

Eamc oper,� t tou i s  reycrsed. w h c n  p l a c i n g  t h e  ht � r t h  h a e k  i l l  i l �  01 1 1  p O S i t i o n ,  

t h e  fron t  and rear b o l t s  locking by m e r e  pressure by ni l' H e t l o n of t h l ' i r  
spiral  sp ri ng • .  

IlopI'oved Machi u t- for ."n.cin� C y l i n ders. 

Thomas \1 . He ndcrson and Frank L.  )I c Don a i d , Omall a ,  Neb .-The ohj ec t  

of  t h i s i n vention is  to pro\piue me ans for fac I n g  t i l e c u d I';  u f  s team c'  Hu 
ders,  Imcl c ylt n ders for other pnrposes wh e r(' s t e u lll or w a t ert Ight  .i � i n t f/  

a r C'  requlre d , and i t  co n si sts I n  a C O D e  w h i c h i s  rigidly i 3 s t e n r d  t o  ( L  c ent ra l 

sha ft .  Four arms pass through B p roj ec t ing tla n ge Ilear t h c  t o p  of t h e  COD e .  

T h �re I s  another C O D e  through which t h e  shaft pasr:es ,  an d t o  w h i c h  i t  i s  

connected by a groo ve a n d  a feat h er ,  b u �  c. e t t h e r  t h e  R h n f t  n o r  t h l"! e n n <' s rr .  

yol ve . This c o n e  forces the anns o u t w a rd aga i n s t  t h e  l'y l l n d e '" .  'I h C'  u u t e T  
c on e  is  8 0  arran ged tha.t t h e  arms beur a t  o r  n e a r  t l w  e n d  o f  t h e  c y l i n der. 

Th e lower e n a o f  the shaft I s su pport ed b y  t h e Aphler,  w h 1 c h  1 �  a<lj �l .... tt" 1  i l l  

a c e n t ral posItion In t h e  cylinder . On the top of t h r  i n D P r c one i F; :t fH' v e l  

gear through the m edium of wh ich the f e e d  scre w I s  re v oh c d .  A f r u l l I I '  l ri  
a rrange d , consisting of a h u b  a nd t h e  t w o  projcc t m g  arm s w h i c h  fo:lI p p n r t 

the  feed screw and cu t ting to o l .  The c u t t e r  18 a t t a c h e ll to a cr08t' i J (' :H I  

whi ch moveR from a n d  toward t h e  center of th e c �· l 1 n d el' i n  grooyr .... I I I  t h i '  
arms. T h e  feed scre w works thro ugh t h e  crosshcad as t h r o n g h  n Il U t.  a mi 
when revolving It carries  the crossh ead and c u t t e r  ov er  t h c  e n d  o f t i l t '  { 'yl 
t n d e r .  The frame Is revolve d by means of a H p u r  geur w h e e l  a n d  p l n l o ll , 
the gear wheel  being J igidly at tached to t h e  h ll b  of t he fra m e ,  ij n tl t h e  pi n .  
i on being o n  t h e  e n d  o f  the cran k  shaft . A s  t h e  crll n k  i e  t u rn e d f lu' fn llll '  

(carry tng the c u t ter) is rev ol ved aron nd the a h a i t .  a n d  n t  t h e  ;-lam.,  ti m e  
tbe "cre w I s  t urn e ,l for feeding u p  t h c  tool o ,  

Ilnpt"oved Gllte FUMi(' D c r. 
.J oseph II. X l ch o ls , La jt�R :y e t t e ,  I l 1 .-Th j �  i u v c n l i u n  r r l n t C R  t o  t h e  C l tl AS 

of gate fastenings so contrlyed t hat  the �ate c l o fl. r p  lIn rt e r  t I ' e (' n t c h (' � .  

and I s  tbe n l i f t e d  up I n t o  them a n d  h e l d  by a s u i t a n l c  a r ra n g e m e n t  of I e .  

Y e r s .  A we igh te d e c:c t' n t r i c  l e v e r  i s  rIll p lo,Yc rl ,  w 1  i e h  dr, ct  n n J 1 y  t -(' c nreA 

the gate while i t  remains down ; a n d  o n l y  relcases i t  o n  b e i n g- 1 i ft e t l  u p .  
Improved S u bsoil (i a n lr  P l ow. 

Ch ristian )fyers, �larysYnle,  C o l . , assignor t o  h i m s e l f  an l l  I"rn n c f s  .J . 

Schactfer, Davenport.  Iowa .-To m a k e  the p lo w sh a re d (' t ::: c h n hl � . 1 t  Is pro·  

duced i n  one pi ece w i th the point ,  and t h e  l n t t e r  1 M  c x t e n d c rl b n c l.;: t o  t h e  

fuJl l engtb of t b e landslde. A hook Is we l .le d t o  t h e  l o w e "  , I el "  o f  s b a r .  
i n  the longi t U d i n a l  directtort o f  the s am e ,  an d s l f g-h t Iy ro u n tl l' d off fi t  t he 
lower side to offe r less re Si stance to t h e  eart h .  T h e  r( 'flr  p a r t  of p o i n t  i s  

p ro Y I d ed w i t h  a n  oblong apert ure which corresp o n fl s  w i t h  n simi l a r  ( n r o r  
the lalldsidp_ T h e  l a n d  st d e h n e e e s s e d  f o r  t h e  c x tf' 1 lE!l o n  o f  p o i n t ,  � ll d  t h e  
un der s i d e  of t h e  p low I s e x t e n cl e d  forward.  H u rl p r o v i rt c <l W i t h :1 11 o hl r- Il g  
apert ure, through w h ich t h e  h o o l: Is i ll t r o d u c l ' d .  T h f' f'i h a r e  1 8  t h r ll eU l'I'j p d  
t o ward the landsfde t i l l t h e  hook c l o s e s  tlr m l y  o n  t 1 1 r  n u d l ' l' f; 1 1 l e  u u u  t h e  
rear p a r t  of t h e  p o i n t  I n t o  t l l r  r e C (� 8 !o1  of l U ll cl !-< i t l e .  A w e ��gc o r  Iwy 1 5  t l l e n  

driven through t h e holcA,  fastening t hereby t h e  8h .f.Tl' ri gi d ly � n d  � t.roIl g I Y  
t o  th e sup p ortf n g p a rts  of the Il l o w ,  n l I o w t n ll  a t  the !l a m e  t i m e  t !H� r e ady 
taking off, sharpening, or replacing of t h e  s h u r e .  

ImpI'ove.1 Ice C rceper. 

Reginald H. Earle , s t .  John 's , Newfo u n d l a n rl . - r p o n  t h e  upper s i de of a 
narrow p l a t e ,  which reaches acrOBS t h e  � o l e of t h e  b o o t  a n d  :I l o n g  i t s  s i d e  
edges ,  a r e  formed grooves to r e c e i v e  t h e  s l ele e d g e s  of t w o  p I a  t e �� ,  

the inner p o r t s  of w h i c h  a r e  h a l v e d ,  gO  aFl to o v e r l a p  earh o t h e r  w l t h o n t  

p roduci ng any e x tra thickness . The movem e n t. s  o f  t h e  l ast  m e n t l o n (' r} 
p lat es , as they arc S l i p p e d  o u t  and i u ,  a re l i m i t e <i hy p i ns w h t c h  llfo. le l ' f 

thro ugh short longi t udinal s l o t s .  The o u t e r  ('n els of t h e  p l a t !' �  :1 1"(': 
bent upward at right anglee ,  and have s pi ke s a t t qe h e d  to t h e m  to en t l 'r  
t he edges of the boot  sol es . �\ set  screw pa !>lSPR u p  t h ro ng-h the n a rro w  
30le  plate ,  so th u t i t s  forward end may p r e � B  3.gai n s t  the p l a te s n n rt h o l d  
them against the !langes t h a t  form the gro oves in w h i c h  the ('dg�s  o f  t h �  

sa id plates work. To th·e u nder side o f  thc sole  p l a t e  a r c  a 1  ! a c h e el  sh o rt 
spikes to ta ke hold of the Ice ,  and t h us prevent. t h e  wearer from sU pplnrr 

Improved 'Vater ""h c e l .  
},Iordeca H. Heylman , Oshko sh , WIs.-This I n v o n t i o n  enn slsts o f  a b or ; · 

zontal reaction w h e e l ,  recpivlsg the wa.ter In t h e  t o p  n nd d : l!lcharging at t h e  

periphe ry, f o r  whi ch purpose I t  has I . s u e s  form e d i n  parall e l circ le. .  I n  
front of the latter, a t  a distf\nce 8u1 tahlp beyond t hem,  i n  o r d e r  t o  al loW" t h e  

water to freely enter t h e  circl e In which the hSlle8 a r e  for m ed,  i s  n cUM'ed 
or a.ngular F!h onlder, from four to Ilx times larger i n  area t h a n  thellesues,  

againot which the reactionary force of tbe water I .  dellT1'lred, I n  � !nllDRr 
moleuTate'd to:gI'V'e the best res"n. II! reopeet of ,o'w'er . 
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The Charge for Insertion under thl8 head i 8  $1 a Line. 

Wanted-A man thoroughly acquainted 
with Light Bra •• Work, making Die., u.e of Machinery, 
&c. A. P . Smith, Rock Fall., Whlte.lde Co . ,  Ill . 

1 H.P. Engine and Boiler complete. E. 
Nichol.on, 64  Center St . ,  Clevebnd, Ohio . 

Inventors and Patentees, send me your 
names and addresses. Don't neglect It . Henry Connett, 
Jr" Madison, Ind . 

For Inventors-Valuable information re
cently publi.hed.-Book of In.tructlon and Document. 
explaining a new System for the .ale of Patent Right • .  
Plain direction. and  practical advice, .howlng how to  
"ell Patent. by  Improved method • .  Price $3. Send .tamp 
l or circular and table of content.. S. S. Mann & Co . •  
cor. Linden Ave. and HolI'man Ilt . ,  Baltimore, Md. 

Dean's Steam Pumps, for all purposes ; En
Io!ines , Boilers, Iron and Wood Working Machinery of 
al l d cscrlpt t on.. W. L. Chase & Co., 93, 95, 97 Liberty 
Street. Xcw York . 

Stove Patterns to order-Also, for sale a 
variety of new Style •• E. J. Crldge , Troy, N. Y .  

For !:lale-Steam S a w  Mill , Foundry, Ma
chine and Black.mlth Shop, 75 Acre. Land, three Dwell· 
ings • •  l t uated .t Marydell. Md . & Del. R .  R . •  Md. Price 
;j;lO.OOO. Ca.h. Addrc.s W. W. McKnett. Marydell, Md.  

Car Coupling Patentee. T. & J. W. Meikle's 
ltddrc •• wantcd by Ja • .  Robert.on , 205 Cambridge St., 
k:nst Ca.mbridge, Mass. 

L. & J. W. Fe ucht wanger, ijlj Cedar St., N.Y. ,  
�I"nufacturcr. of Soluble llIas • •  Water G la.s or SIlicates 
-o f  H U lia and 1'0t:Lsh In all form. and quantltle •• 

Wanted-Uood ,Clwap, ;jij H.P.Tubular Boil
er. Send price to J .  Grindrod. 67 First S t . .  Albany, N. Y. 

Makers of Cultivator 'Yheels and Shovels, 
addre.s Farley Machine co . • Farley. Iowa. 

'Vanted-One 20 Horse Power Locomotive 
BoHer, 1n good order . Price must be low. Sta te all 
dimcnsions, agc. and where it can be seen . Addrcss 
Box 2132 . L. M·I ·g Co . •  :N. Y. 

Parties man'f'g Power Pipe Screwing and 
Bolt Cutting 1Ilachllle., send elrculars to L. M'l'g Co., 
Box 2132, P. O., K .  Y. 

Pulleys, ShaftiUC', Couplings, Adj ustable 
Hangers. &c. Send for price It.t to Tully & Wilde, 20 
Platt Strcet, Kew York. 

'fre&tises on " Soluble Glass," $1 per copy ; 
on u �ickelt" 5Oc . per copy ; on " Gems," ':;.21 per copy : 
on " Fermented Liquor . . . . $3.12 per copy. Mailed free by 
L. & J. W. Feucbtwanger, 55 Ced�r st • •  New York : 

Buy Gear's 'Vonderful Paneling Machine, 
Boston. Mas • .  

Millstone Dressing Diamond Machines
Simple. ellectlve. economical and durable, giving uni
versal satl.faction. J. DlcklnsOJl. 64 Na.sau St . •  N.Y. 

Nobody will buy the metal Truss with its 
pltlle ••  lron Finger. The New Elastic Trus • •  683 Broad
way. New York, holds the rupture ea.y till cured. Pres· 
sure all around the body' 

'femples and Oil Cans. Geo. Draper & Son, 
HOl'edale, Mass. 

Wanted-A good Second hand Drop of me
dium size. Addre •• P .  O .  Box 2.258. NelV Haven, Conn . 

Abbe's Bolt Machines and Palmer's Power 
Hammers a specialty. S .  C. Forsal th & Co .•  Manches· 
ter. N .H .  

Daniel's Plltner for sale .  2d hand. Planes 
IHt .x27 In. Price $210. For�alth & Co . • )I anche.ter, N . H .  

For my newly improved Portable Engine, 
from 2 to 6 H. P. ,  addre.s L.  G .  Skinner. Erie, Pa. (late 
Chittenango . K. 1" . ) .  

Vertical Tnbul:tr Boilers-All sizes. Send 
for price list Defore purcha.ing. Lovegrove & Co. , 121 
South 4th St .•  Phil.del phia , Pd . 

" Superior to all others"-for all kinds of 
work-Lhnet & CO. 't! Frellch Files. They are better, 
forged, better cut, bettcr tempered, and chcaper than 
English ftle.. Send for Prlce·Llst. Homer �'oot & Co. 
20 Platt St . •  New York. 

Pri ce only three dollars-The Tom Thumb 
E lectric Te legraph .  A compact workmg Telegraph ap 
paratus, for sending messages, making magnets, the 
electric Jight, giving allums, and various other purposes . 
Can bc put In operation by any lad. Includes battery. 
key and wires. Neatly po ('ked and sent to all parts of 
the world on receipt of price. F .  C. Beach & Co. , 260 
Broadway, cor. Warren St . ,Xew York. 

Rue's " Little Giant" Inj ectors, Cheapest 
and Be.t Boller �'eeder In the market. W. L. Cha.e & 
Co . •  93. 95. 97 Liberty Street. New York. 

Uear's Machinery Depot is the largest 
known . Boston Ma • • .  

L. & J .W . Feuchtwanger, 55 Cedar St . •  N.Y., 
Importers and Manufacturers of Chemicals for Mechan· 
Ical arts. 

Protect your Buildin!?s-Send for testimo
nials. N. Y.  State Rooftng Co . •  6 Cedar St . • N. Y. We 
have no connection with N. Y. Liquid Slate Roo!lng Co. 
(or City 011 Co. ) ,  who COpy our CIrcular . 

Drawings,Models,Machines-All kinds made 
to order . Towle & Unli:cr Mf'g Co .. llO Cortlandt St., N.Y. 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the e.tablishment without Icavlng his seat. The 1Il1nla
ture Electric Telegraph-Splcndld for otllces, factories, 
shop • •  dwellings. etc. Price only .5, with battery. etc . • 
c6mplete for working .  �lade by F. C. Bcach & Co •• 260 
Brolulway, corner Warrcn St. , New York. The Sctentific 
American es tabll.hment. Xew York. Is fttted with these 
iustrumen ts.  

En;;-i nes for �ule Cheap-Three 8x12 hori
�OIltal Bt:1l ionary ; one 1�x18 ; one 5xS. Also, one second 
I land 7 and 8 ft . I ' laners ; 2-8 ft . 20 in. swing Engine 
Lathes ; 1-6 f t .  l a i n .  hand. Enquire at D. Frisbie & Co .. 
�ew Haven, C O ll a .  

For t h e  h e � t  Gnmll Portable Engine in mar
ket, address Pdcr Walrath , Cllittcnangv, N. Y. 

HrOWn'H Coaly ard Quarry & Contractors' Ap
rllm1.t us for tWlst l l! g  f:Lu I l c(luveymg mater1al by lron cable . 
'<\' .D. An<1rews &. Bro. 411 W-"�ter st .N. Y. 

Mining, W recking, Pumping, Drainage,  or 
I rrtgating Ma.c1l1ut'T) t for sale or rent. Sce advertilement, 
A.ndrcw'8  Patent. Insllie page. 

Part i,,� needing estimates for Machinery 
of liUy .band, call on, or address, W. L. Chase & Co . ,  
93, 95, 97 LIberty Street, New York . 

Iron Steam Boxes for Sta.ve Bolts & Veneer 
Cuttiog )Iachl nes. T. R. Bailey & Vall. Lockport, :o!. Y. 

Boult's Unrival ed Paneling, Variety Mold
ng and Dovetailing Machine. Manufactured 6y Battle 

Creck Machinery Company, Battle Creek. Mich. 
For Bol t Forging Machines, Bolt Holding 

Vises to upset by hand. J. R. Abbe. Manchester, N.II. 

Brown's 507 Mechanical Movements, price 
one dollar and ten cento, po.t paid to any addre.s. will 
save any Inventor a hundred times Its co.t. This work 
Is so valuable that the Royal Museum of Brus.els asked 
and obtained permission to republish It In the French 
language . Brown & Allen,258Broadway.N.Y .. Publl.hers . 

Partners Wanted-We want to fiud one or 
two good careful Managers who bave capital. to buy an 
Interest In 746 Acre. Big Nuddy Coal, heavy Timber and 
Farm land. who ,hall superintend tbe Farming. a Saw 
Mill and Coal Shat t o  Safe Investment. See " Iron Age" 
for Jan . , 1874 . Address Dobschutz& Abend,Bellevllle,llI. 

For Solid Emery Wheels and Machinery 
Bend to the Union Stone Co. Boston. MasB . , for cirCUlar: 

For best Presses, Diea and Fruit Can Toola, 
Bliss '" Williams. eor. of Plvmouth & Jay,Brooklyn.N.Y. 

Hydraulic Presses and Jacks, new and aee
Jnd hand. E. Lyon. 470 Grand Street. New York. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 
Peck's Patent Drop Press. For circulars, 

.drtress Milo. Peck & COoo l!l'ew Haven. Conn. 
Small Tools and Gear Wheels for Models. 

List free. Goodnow & Wlgh tman,23 Cornhlll.Boston.Ms. 
Brass Gear Wheels ,  for models, &c. ,  made to 

order. by D .  Gllbcrt & Son. 212 Chester St . •  Phlla . •  Pa. 
All Fruit-can Tools,Ferracu te .Bridgeton,N.J. 

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

For Solid Wrought-iron Beams, etc. , lIee ad
rertlsement. Address1Jn1on Iron Mllll, Plttsburgh,Pa., 
or lithograph, ete. 

R. A. C. is informed that the manufacture 
of rubber stamp. has been already patented.-T. S. Is In· 
formed that we have not beard of 111 . Lebarre's experi
ments on hydrogen.-B.'s mathematical query Is not In· 
telliglble to the general reader. What are the relative 
values of a and b ?-W. J. wlll ftnd full directions for the 
preparation of nltro.glycerln on p. 138, VOl . 29.-P. will 
ftnd full explanation of the blsulphlde engine on pp. 199. 
247,  vol . 27. and p . 144. vol. 29. The reports he a.k. for 
have not been recelved.-S. R. S. will lind direction. for 
plating bra •• and copper with .lIver on p .  320. vol. 24. 
Nickel plating Is de.crlbed on p .  177. vol. 25. and p .  9 1 ,  

vol. 29.-8. S . •  hould addre.s President Morton at the 
Stevens Institute of Technology. Hoboken. N. J .-G. B .  
O·N. IV!II ftnd a reCipe for aquarium cement on  P .  267. 
vol . �5. -H. M. P. I. Informed that the pre.sure re.ultlng 
from the fall of a body has been fully dl.cu.sed in the.e 
column • •  and we do not propo.e to re·open It .-W. F. B. 
wlll ftnd direction. for tempering IIle. on p .  235. vol . 24. 

and In the an.wer to F. W. H. , on page .9. 

P. S. asks : How can I get rid of vermin 
which Infest the plumage of my caoarle. ? A. Give the 
birds a bowl of water to bathe themselves in occasion. 
ally. Do not use "ery cold water. 

J. A. H. says : I want to obtain a large quan
tity of pul verized metallic zinc. as ftne as It Is po.slble to 
make It. Please suggest a .ultable means of accompltsh. 
Ing I t .  It. granulation by melting and pouring Into 
water does not alford me a .utllciently line product. A. 
Zinc becomes very brittle at high temperatures. and can 
be reduced to a:ftne powder by pounding. 

H. G. Y. asks : Can I obtain a rapidly mov
Ing current of air through a 4 Inch tube 100 mile. long. 
the power being a 50 hor.e power engine at each end of 
the tube. with an 8 x 4 feet cylinder containing a fan . to 
prvduce force at one end and .uctlon at the other ? I 
propose to use a fann:ng mill which admits air at the 
side. to obtain the suction. If not one hundred mile • • 
please state how far I can do I t .  A .  We do not know of 
any experIments that give data for the conveyance of 
air to such a distance . You will lind the subject treated 
in 'Veisbachts "  Mecha.nics and EngineerinJr . "  

A. G. asks : 1 .  What is the best liquid for 
dls.olving India Ink for drawing ? 2. Would chlorine 
bleach a drawing without Injuring the Ink ? Tbe paper 
Is brown through excessive handling. A. ! .  Water, or 
water to which a little alcohol has been addcd . 2 .  We 
would advise moistening the drawing and then exposing 
to tbe fume. of burning sulphur, and ftnally passing 
tbrough pnre water. Any treatment of this kind of 
course requires grea.t care. 

K. 'V. M. asks : In reference to vour an
.wer to J. M . • on page 316. vol. 29. I would aSI< : 1.  What 
number should the wire for the respective helices be ? 
2. What number should the Iron wire for the core be ? 
8. What causes the Iron bar to revolve ? 4. Could not a 
tube, made of baked wood and varnished. be substituted 
for the glass tube ? 5. Could I make the hellce. of com· 
mon copper wire by placing cotton cloth between each 
layer of wire ? A. 1 and 2.  You can easily ftnd the num
ber. which Is a trade matter. and the cost, from a hard
ware dealer. The outside helix should be made of the 
!In •• t c(>pperwlre you can manipulate, and the Interior 
one of ordinary stout wire. 3 .  The sucsesslve attrac
tions of the Interior bar. 4. Yes. 5. Not so as to make 
an elfectlve apparat"s .  You ought to get the wire al. 
ready wound from .. phllo.ophlcal Instrument maker. 

M. E. H.  says : I am building a small pleas
ure boat 25 feet long. With machinery 10. sbe Is to draw 
but 6 Inches water. I. there any form of a propeller 
that call be used with advantage In 6 Inches water. and 
yet have power enough to drive a boat of that size four 
ar ftve miles an hour ? Her machinery Is to be worked 
by hand. A .  Pos.lbly you can manage It with two 
screws. partly submerged. 

J.  F. says : I have seen a clock, which ap
pears to consi.t of a gla •• plate. 24 x 30 inches .  three six· 
teenths thick. set on two wooden ba.es. There I. a ga. 
burner over this glass plate and two line wires leading 
from the gas pipe to the wooden bases. There Is noth· 
Ing en the glass but the two hand., one lln each side of 
the glas.. How I. Its action maintained ?  A .  We have 
seen a clock answering to this general description, which 
received Its motion from a weight In tbe end of one of 
the hands, thl. weight being moved by delicate mechan
Ism, so that Its leverage w ••  continually changing. 

C. X. J. asks : 1 .  What is the usual width 
and depth of the water In canals ? 2 .  Is steam ever u.ed 
to propel canal boats. and In wkat manner ? 3. What 
objection. are there to the general use of the ordinary 
propeller wheel. of a .Ize to suit a canal boat ? 4 .  What 
Is the average .peed of a loaded canal boat drawn by two 
horse. ? 5. What horse power would It require to drive 
such a boat, loaded, at the same speerl. with steam ap· 
pUed to a proper sized propeller wheel ? A. 1 .  The di· 
mensions of dllferent canals vary from 6 to 9 feet In 
depth. and from 5t to 70 feet wide. 2.  Yes, both by tugs 
and by engines In the boaLs. 8. None that we know of, 
except the excessive 811p usual with canal boats of the 
ordinary form. 4. One and a half miles an hour, we be· 
Iieve. 5. Probably from three to four times as much . 

L. W. E. asks : W hat is carbolate of lime ? 
A. Carbolate of lime s a compound fOlmed by the union 
of carbolic acid and lime. Although not a powerful aCid. 
carbolic acid combines with bases, as carbonic. sulphuric 
and nitric acid. do, forming .alts called carbolate • .  

W. P .  asks : How can I color the wool o n  
tanned .heep skins for making mat. ? A. You can use 
any of the ordinary dyes for wool. For blue, use Prus· 
sian blue with a persalt of Iron or tin a. a mordant. For 
red, use cochineal, madder, or logwood with a tin mor· 
dant. For yellOW, u.e turmeric or annatto . Splendid 
shades may be obtained by using the aniline color •• 

G. F. P.  D.  says : 1 .  What is  the cost of 
Gramme's electric IIgbt machine l IIu.traLed In your 
journal. page 351. vol. 29 ? 2. You say (in describing Mr. 
A. Ladlguln's exbansted glass tube .  In which he prodnces 
the light) that he make. use of but one carbon poin t .  
I s  the  otber tel'minal metalllc. and Is I t  near the  carbon 
tip. a. Is the ca.e when the usual two carbon point. are 
used?  A. 1 .  We do not reply to questions of a business 
nature. 2 .  There Is no other terminal. Our deSCription 
Is perfectly clear on this point. 

E: L. asks : 1. How can I estimate the per· 
centage of acetic acid (approximately) In a gl ven weight 
of the common gray co::nmercial acetate of lime ? 2.  Is 
acetate of lime u.ed Indirectly In the manufacturc of 
Paris green ? A. 1 .  You can es tlmatc approximately. If 
sutllclent care be u.ed, as follows : To a ftltered solution 
of the commercial acetate, add carefUlly a solution of 
oxalic acid until a precipitate ceases to be produced. 
Pour olf the solution of acetic acid and carefully neutral
Ize with a weighed amount of dry carbonate of soda, In 
powder, adding by degrees until elfervescence ceases. 
Every 54 grains of dry carbonate of .oda u.ed are equiv
alent to 51 grains of anhydrous acetic acid . It Is neces
sary, of course, to weigh accurately the sample to be 
tested. 2. It Is used Indirectly In the manufacture of 
what Is known as Scnwelnfurt green . 

A. W. C. asks : How can I dissolve iodide or bromide of potaeslum In absolute alcohol and con
centrated .ulphurlc ether mixed In equal proportions, 
without using more water than just enough to dissolve 
the Iodide or bromide. or (better .tlll) without any water 
at aU ? I can succeed In dissolving the salt In the alco
hoi ; but no matter how carefuUy I add the ether to the 
solUtion, the oalt will be preCipitated. I wish to dl • .  
solve 4 to 10 grain. of salt In each ounce of the ether and 
alcohol. A. If potash Is the essential Ingredient desired 
In solution. you might try other salts of pota.slum, 
bearing In mind the properties pecnllar to each particu
lar salt. 

W. R. S. asks : How can I make gold and silver Ink. that can be u.ed In a pen or a hand stamp ? 
2. Can I use the Tom Thumb battery for learning tele
graphy ? 3 . Can you furnish me with back numbers of 
your paper ? A. 1 . A gold Ink Is made by grinding line 
gold powder with a little gum water. The yeUow blsul. 
phlde of tin or bronze powder may be used In.tead of 
gold. Sliver Ink I. made In the same way, by using pow 
dered .lIver. 2 . Yes .  3 .  Yes. generally. 

A. L. McC. asks : Is there any instrument 
or chemical preparation which will enable me to dis. 
cover burled gold and sliver ? A. There Is no known 
means of Indicating the position of your treasure . Your 
only chance of succe •• Is to keep digging. 

A. R. asks : What metal expands most with 
lea.t heat ? A. �lercury. 

C. C. F. asks : How can I make variously 
colored ftres ? A. Red ftre : Sulphur 1 part, sUlphuret of 
antimony 1 part. niter 1 part. dried nitrate of strontia 5 
parts. Blue ftre : Tersulphuret of antimony (orplment) 
1 part. sulphur 2 part •• dry niter 6 parts. This Is the 
Bengal blue light . Green ftre : Borac;c acid 10 parts, 
sulphur 17 parts. chlorate of potash 73 parts . Yellow 
ftre : Sulphur 16 parts, dry carbonate of soda 23 parts. 
chlorate of potash 61 parts. Violet ftre : Charcoal 8 parts, 
.ulllhUl' 10 part •• metallic copper 15 part.,chlorate of pot_ 
ash 30 parts. Orange lire : Snlphur 14 parts, chalk 84 parts, 
chlorate of potash 52 parts .  Purple ftre : Lampblack. 
realgar and niter. of each 1 part , sulphur 2 parts. chlo
rate of potash 5 parts, fused nitrate of strontla 16 parts . 
By part. are meant equivalent proportions, ounces, 
pounds . etc. The difterent Ingredients are to be sepa
rately reduced to powder, sifted through lawn. and kept 
In well corked wide mouthed bottles until u.ed. Care 
must be exercl.ed In handling, especl.lly the chlorate 
of pota.h. when in contact with combu.tlble materials .  
The materials must be carefuUy mixed on a sheet of 
paper with a wooden s tirrer with a light hand, avoiding 
excessive friction. They should not be mixed long be
fore using. as they are apt to deteriorate by long keep. 
Ing and even to Inftame spontaneously. The nitrate of 
strontia, alum. saltpeter and carbonate of soda. before 
being weighed. should be heated until their water of 
crystallization Is driven olf and they fall to powder. 

J. T. says : 1. Supposing we have two boil
ers. both connected with a steam chest. The steam in 
both Is to be at 40 Ibs. pressure . If the steam Is admit
ted from one boiler to the steam chest, the pressure, of 
80ur.e, will be 40 Ibs. A friend of mine contend. that If 
the steam be now adm1tted from the other bOiler In ad. 
dltlon, lt Will raise the pressure to 80 Ibs. I, however. 
maintain that the volume will be Increa.ed but not the 
pressure. by the addition of one or any Indcftnlt. Rum. 
ber of boilers. Who Is right ? 2. Supposing that the ftr.t 
boiler I. amply large enough to drive a certain engIne. 
and the feed pipes, valves, etc., In proper nroportlon, 
could the addition ef another bollcr Inerea.e the power ? 
3. I happened to state to the lame party that a certain 
piece of machinery In a cotton mill revolved at the rate 
of 1.200 t )  2.000 revolutions per minute. He thought that 
notblng could be made to stand such a speed. I .ay that 
that speed has been more than doubled. Plea.e to .tate 
what Is the greatest speed that has been attained by an 
object of say 12 inches diameter. A. 1. You are right. 
2. No. 3. Circular saws of 12 Inches diameter are fre
quently run at a speed of 3,000 revolutions per minute . 

S. B. asks : If a man takes out a patent for 
a washing machine, can another make It himself and u •• 
I t ln hi. own house for his own use only ? Ha. he the 
rlgbt to do It without being liable to an action for In
fringement of the patent ? A. No person has a right to 
make or use a patented article for hi. private purpo.e. 
without con.ent of the patentee. 

E.  C.  O. asks : 1. Does such a thing exist 
a. a perfect vacuum ? 2 .  A friend claims that a window 
6 x 6 gives more light than two windows 8 x 3. I claim 
that they are equal . Which is right ? A.  1 .  See article 
entitled " A Perfect Vacuum." on page 400. vol. 28 . 2. 
Other things being equal. your friend Is rlgkt .  

S. S. asks : How can I make the best violet 
Ink ?  A. Make a weak decoction of logwood and add a 
little alum or chiorlde of tin . When the decoction of 
logwood Is strong, the Ink Is purple . 

H. W. M. asks : How can I drill holes in 
plate glasl ? Anlwer : Keep the cutting edges of your 
d'lII wet with turpentine . 
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J. F. A. asks how to make malt Yinegar. 

A. MaKe a mixture of malt and barley. mash with hot 
water. and ferment as In brewing . Put in barrel. placed 
endwaV8, and tie over the bungholes with canvas � keep 
In the dark In a well ventilated place. moderately warm. 
L�ave tlll the acetous fermentation 1& complete ; this 
w1l1 takc some weeks or even months. Then run oft Into 
two jarge casks, and put i n  some green twivs or cuttings 
of grape vines. Fill one of the ca.ks wholly, and let the 
other be " full . The fermentation will recommence and 
the acetlftcatlon proceed more rapidly In the last named 
ca.k, con.equently lt w1l1 be the sooner ready for u.e . 
A. you consume It. replacc the quantity drawn olf with 
vinegar from the other cask. If you make i t  on a large 
scale, you can usc Reveral pairs of casks in this manner 

D. C. says : I have two boilers, connected 
together. I wish to supply the second with .team from 
the IIrst . ln which the pre •• ure 1. 100 lb. . I wan t 50 1bs. 
pressure in the second. The cOnnecting pipe has an area. 
of one square Inch. Huw large a hole should I cut In the 
second to keep It at 50 Ibs . • allowing for pre.sure of at . 
mospliere ? Would the velocity of steam througb pipe 
be that due to 50 or 100 Ibs. pre.sure ? Are two volumes 
of steBm at 50 lb •. a. powerful a. one volume at 100 lb •. ? 
A. See article on " EtIlux of Stcam." page 118. VO l .  29 . 

Two volumes of steam at 50 lbs . pressure are more power .. 
ful. or are capable of doing morc work. than one volume 
of 100 Ibs . 

C. 1. asks for a recipe for bronzing green. 
A. DI.solve 2 ozs. nitrate Of Iron and 2 0zs. hyposulphlte 
of soda In 1 pint water. Immerse the articles In the 
pickle till the required shade I. obtained ; wa.h with 
water, dry, and brush. 

C. C. asks : 1. Is there a salve that will 
cure corn. In a short time ? 2.  What Is a good polishing 
powder for hou.e u.e ? A. 1 .  Take powdered verdlgrl. 
1 dram, savin Ointment. 7 dram • .  )Ux and apply on soft 
rag . 2 .  For poll.hing plate. take jeweller'. rouge )( lb .  
prepared chalk " lb. : mix and use with watcr. 

A. J. C. says : I suffer very much from cold 
feet ; the Boles seem to be the most affected. My woolen 
stocking. get damp. but I bardly think It can be .weat. 
A .  A vigorous walk of a few mile. every day would prob. 
ably removc your dltllculty. 

J .  A. L. asks : Is  there any residual mag
netism in Gramme's electric light ::machine, producing re
sistance and necessat lIy heat. as In Wilde and Ladd's mao 
chine ? The armature Is retarded and heated by the 
above machines, which Is a serlou. defect .  A .  We thini< 
not. 

J. C. D. wants us  to illustrate Siemens' 
.team motor. believed to be very applicable to the mlnor 
industries ,  Buch 88 sewing machines, the lathe, etc. A .  
Wc  publl.hed a n  engraving o f  I t  a felV weeks ago. 

H. U. says : I have been a subscriber to 
your valuable paper for a considerable time, and I 
ftnd all sort. of questions an.wered through your 
columns. I hBve a green parrot, one of the yellow head 
ed kind, with red wing butts . What I. the best way to 
teach I t  to talk ? Is there any other way than merely 
talking to It ? A. You might use the speaking ma
chine to teach your parrot .  Set the machine .0 that It 
will repeat " how do you do." and keep It .Iowly run
ning "II day with the parrot In the same room. Next day 
set the machine on i t good morning :" and so on ,  Chang .. 
Ing the words dally. Yourparrot, lI'a good talker. would 
soon become well educated. An en terprislng person 
might do a good business, we think. by opening an In.ti
tution for the Instruction of parrots . 1. clas. of a hun
dred birds might be simultaneously taught by mean. of a 
Bingle machine. 

T. C. asks : 1. How many species of moles 
are there known to naturalists ? 2. Have al l  of them 
eyes? 3. Have snails eyes ?  4 . Have ftshe • •  that live In 
watery caves. eyes ? A.  1 .  The be.t known are talpa. 

found In Europe and A.la ; 8calop8 and condylura, In 
North America. ; Chry8OC-hlori8, in Africa ; and urotricku8, 
In Japan and North America. 2. Yes . 3. Yes. situated 
at the extremities of the longer tentacles. 4. Fishes and 
all other animals lose tbeir eyes If they are perpetually 
In the dark. 

W. H. S. asks : How can I remove stains 
from marble ? A .  Make a paste of equal part. of car
bonate of potash and whiting with bOiling water, apply, 
and leave on for three days . Then wa.h olf with .oap 
and water . To re'pollsh, u.e trlpo11 In water, and then 
putty powder In water. 

J. H. T.  asks : 1. How is gunpowder made ? 
2.  What Is 011 of rhodium ? A. 1. Take powdered salt
peter 75 parts. powdered willow charcoal 15 parts. sul
phur 10 parts, mix well, add enough distilled water to 
make a paste. and grind till thoroughly Incorporated_ 
Leave In a cake to dry ; granulate anll dry by a steam 
pipe at a heat not over 130° Fah. 2 .  Thl. Is derived from 
the wood of a .pecles of rliodorioa, and Is much used for 
adulterating other e.lentlal oils .  Its preparation on a 
small scale 18 not likely to be succes.ful. 

W. T. V. asks : What kind of sizing can be 
applied to the surface of cloth to smooth the snrface ,  
otllfen the cloth, and a t  the .ame time render It water
proof ? A. Try the ela.tlc varnish described on p . 283, 
vol. 29. 

J. M. B. asks : Is there such a thing as an 
adding or an adding and multiplying machTne ? A. 
The British government has now In operation a . . dllfer
ence engine," for facilitating calculatIOns of avera
ge ••  etc. We do not know of any other which i. at work. 

W. R. asks : What proportions of bismuth, 
block tin, and lead are required to make bismuth .older. 
for plumbers' Joints on block Un pipe ?  How hot can 1 
u.e the solder without melting the pipe ? A. Yon can 
make B solder of two part • •  by weight. of lead and one 
part of tin. which melt. at about 1000 below the point 
of fusion of tin. 

J.  F.  A. asks : How is heel ball made ?  A. 
Melt together beeswax l ib., suet 4 ozs . • and stir In ivory 
black 4 ozs., lamp black 3 oz •. , powdered gum arabic 2 
ozs .• powdered rock candy 2 oZS. Mix and, when partly 
cold. pour Into tin or leaden molds . 

H. B. asks : How can I make sailors' cloth
ing waterproof ? Answer : There are various processes 
for waterprooftng clotb : 1 .  Moisten the cloth on the 
wrong slde, ftrst with a weak solution of Isinglass. and 
when dry with an Infu.lon of nut gallS . 2.  Moisten with 
a .olution: of .oap. and another of alum . 3. A simple 
method of rendering cloth waterproof without being 
alrproof 10 to spread It on a smooth surface and to rub 
the wrong side with a lump of beeswax (pure and free 
from grease) until It presents a slight, but even, white 
or grayish appearance. A hot Iron Is thcn passed over 
It ; and the cloth being bru.hed while warm, the process 
18 complete. 

H. G. T. asks : Is there anything better and 
cleaner than black lead and tallOW a. a lubricant for 
friction wheelo or brakes ? A. We think not. 

© 1874 SCIENTIFIC AMERICAN, INC.



JANUARY 24, 1 874.] J titutifit �lUnitau. 59 
J . M .  C. asks : What work gives the best 

informa tion on tbe working and setting of sUde valves 
so as to obtain the best result. ? A .  Aucblncloss on 
" Link and Valve Motions." We have never seen the 
other work yOll mentio n .  

F. A. M.  replies to J. H.  M.,  who has diffi
cult y in Ilrlng his boller wlth s�w dus t : l have been llrlng 
under bOilers, very similar t o  yours, but not so large, in 
a steam saw mill .  I b urned all the sawdust that was 
made . The chimney I s  sheet Iron o f  IB or 20 Inches dlam· 
eter, 60 feet high i the fUrnace was n o t  in tended for 
burning sawdust ; but &S the draft Is  very strong, it 
bUrns freely. In places where a strong draf t cannot be 
had with a chimney of that hight, 10 or 15 feet should be 
added, with about � more grate surface than for wood ; 
and if t h e  grate bars are �ast in half cylinders of 6 1nches 
diameter, full o f  � or % inch holes, and the sawdust 
thrown i n  moderately, with now and then a piece of 
slab, I think you will lInd n o  dlIDculty In burning the 
sawdust.  The fUrnace docs n o t  need to Oe any different 
in construction (otherwise than flaving more grate sur
face) from ordi narily bullt furnaces, unless the sawdust 
is so wet and the draft so poor that it would b e  neces
sary to use t�e wet tan furnace . 2 .  You say i n  an· 
s wer to a correspondent that the S shape of a pipe 
between a steam governor and boiler 1 s  to hold water ; 
Is It absolutely necessary that It be bent at "II ? I see 
that the gage will work when there Is  nothing but s team 
i n  the pipe ; but have not had time to expel-iment o n  i t .  
A .  1 .  T h e s e  remarks about burning sawdust w t l l  proba
bly be very useful to many of our readers . 2.  1he ob· 
j ect of having water in the pipe is  to prevent the heat· 
i ng of the spring of the gage , which i s  apt to become in
j ured if  the steam is  brought into direct contact with it .  

C. O. says : A friend has a mining opera
tion in his control, which Is now run by a. twelve h orse 
steam engine,  which hoists a bucket of ore, welghln!' 600 
Ibs., 200 feet to the surface : I t  also works a 11ft pump rod 
200 feet. He Is gOing to sink the shaft 100 feet, making 
th e  total depth 300 feet. In dlsClisslng the feasibility of 
tbe 12 horse engine to perform the extra work, It  was 
claimed by one of us that the extra work to be performed 
by the eRgine Is merely the welgbt of the extra 100 feet 
of wire rope attached to the ore bucket and the extra 
weight of raising the 100 feet of water In the pIpes, and 
that the engine would not  feel any greater strain on its 
ability to do the work than I t  has at presen t .  The 9ther 
party claims that If I t  takes 12 h orse power to raise 600 
Ibs. ore 200 feet, and t o  pump 200 feet water up through 
200 feet of pIpe,  I t  wtll necessarlly take 50 per cent more, 
orIS horse power, to raise 600 I b S .  of ore 300 fee t ,  and to 
pump the water SOO feot. It was agreed to submit I t  to 
your deCision, and to abide by It,  the loser to pay one 
year's su bscription t o  your journal. A. The vcry import· 
ant question of time seems t o  have been lost sight o f  in 
this question . If 50 per cent more work I s  to be done In 
the same time, i t  wUl take 50 per cent more p o wer, but 
if the work is  to be increased 50 per cent,  and the time 
is i ncreased i n  the same proportion ,  the original power 
wlll suIDce . 

J. R. S. asks : What is the beRt way to 
smooth out engravings that have become wrinkled by 
being rolled and sent through the mall ? A. Roll them 
the other way and then submit them to pressure . 

W. W. says : I see you recommend your 
querJsts t o  use plaster of Paris for attaching the glasses 
of kerosene lamps to metal bases. For some years past 
I have used melted alum for this purpose. I put a piece 
of alum on to a fire shovel , lay the shovel on the fire till 
the alum Is  melted, and tben apply with a thIn piece of 
wood.  It hardens in a few minutes and i s  far better 
than plaster of Paris, as kerosene will not  lo(\sen it .  

X asks : How can I make a spectroscope '( 
I have a double convex lens, a fiint glass prism, and an 
a�hromat1c telescope with a glass 1% Inches in dialll.eter . 
Will the lens and telescope answer ? If so,  bow shall I 
arrange them with regard to the sli t ,  etc. ? A. You ca.n 
make a spectroscope with one telescope,  but i t  WIll  not 
be a very efficient Instrument. 1Ve advise yon t o  look 
up the subj ect in some standard work, s uch as Gan o t 's 
H Physt cs . "  

M. H. says : I wish to place a fountain in  
front o f  my house,  t o  tbrow a j e t  S Of 4 fee� high . How 
can I t  be worke d ?  A. Probably your simplest plan will 
b e  to have a tank in an elevatcd position, Buch ft S  the 
upper part of your house,  to supply I t .  

P. & B. say : In a worm wheel and worm, 
the worm to be 8� inches on pitch line, and the wheel 
t o  be 30 inches diame ter, with 4 inches face and 1 

ineh pitch . The tops of tIte teeth an(! bottom space are 
t o  be circled for worm t o  fit.  Small sized wheels are 
made in this way, but we think It impossible to make so 
large a one as th! . .  Wh.t do you thin k ? A .  I t  depends 
entirely upon your shop faCilities.  

L. C.  D. asks : " \Vhat do you mean by the 
mean pressure i n  pounds per sq uare inch, in calculating 
the power of steam engines ? A.  The steam pressure in 
a cylinder ordinarily varies a t  different parts of the 
stroke, and the mean pressure per square inch during 
the stroke is thc mean o f  ull these various pref4sures. 

'1'. C. H.  asks : 1. How can I explode four 
blasting charge s,  placed 3 feet apart, at a depth of 12 fe et,  
simultaneously, u .;; ing etther p o wder or dUlllin ? 2. "' ill 
you give me a recipe for making and using dualin for 
blasting rock ? 3.  How many t ll n s  o f  gold and silver 
quartz will four stampers crush per day of 10 ho urs ? 4 
Is copper found in any kind of granite rock ? A. 1. If 
you use powder, you must urrange the train s  or fuses so 
tbat;they will all e xplode at the same time . If dualln Is 
used,  it can be expl oded by electricity. 2. Dual1n is made 
from paper stock, satc.rated with nitrate of potassium, 
and dried in a furnace, then ground and mixed with 
nitro·glycerln .  3. They are made of different SIzes. By 
writing to a manufacturer, you can obtain full informa· 
tlon as to capacity . 4. We tolnk not . 

F. W. H. asks : How should files be prop
erly t empere d ? A .  In tempering files, i t  is necessary to 
make some provision so that the deltcate teeth shall not 
be Injured by the heat.  The follow!ng method Is fre· 
quently employed : Tbe Illes are covered with some 
s ticky substance, and drawn through common salt. 
They are then heated, until the ,alt just begins to melt, 
when they are p lunged into cold water. Thts i s  an op
eration requiring care and experience, as the file is  apt 
t o  become bent. It I A  IInally cooled In 011,  t o  prevent 
rusting. 

F. B. asks : Do you know of a standard 
work on windmills ? C O U l d  I construct a small one to 
drive a circular sa.w about 14 Inches diameter ? A. You 
will find informat1on o n  this subject in Fairbairn's " Mllls 
and Mill Work." Professor Hankfnes " Steam Engine and 
other Prime Movers," and 'Veisbach's H Mechanics and 
Engineering. " 

A. C. asks : What would be the value of a 
two carat diamond ? A. It 1s dlfllcu}t, to give a general 
price for diamonds, as they vary much in qualtty. A 
good diamond weighing one carat, will cost, perhaps, 
t wo h undred dollars i cne weighing two c!lrats,  from six 
t o  eight huudred dollars ; three carats about one thou· 
sand dollars . We recently saw a ,'ery beautiful d1a
mond, weighing nine and a half carats,  which was valued 
a t  ten thousand dollars . 

J. A. H. asks : How much engine power 
shall I require for a boat 28 feet long, 7 feet wtde, to 
draw about 2 feet of water ? I want to run I t  at 12 miles 
per bour. A .  Probably from 25 to 30 horse power. 

J.  T. C. asks : \Vhat are the advantages or 
disadvllnt ages connected with the use of superheated 
steam ? A .  Nearly any standard work o n  the steam en· 
gine treats of the subject . W e  could not discuss the 
matter I n t elligibly In this limit cd space.  

J. H. asks : \'\That would be a perpetual 
motion ? Some say i t  is a machine that runs for ever 
without repairs, and others that i t is a machine that cre
Iltes its own power by itself,  and starts Itself. A .  A 
perpe tual motion Ill'lchlne,  in the common acceptation 
o f  the term, i s  a con trIvance that contains i t s  motive 
p ower within i tself. For instance, 1f a lathe, that was 
formerly driven by an engine, should suddenly start up 
without any aSSistance and continue t o  move, that 
would be a veritable case o f  p erpetual motion. 

J. T asks : 1. What is the best packing for 
a piston rod ? The engine runs 120 revolutions per mlD� 
ute. �. What makes a safety valve hang or stick,  and 
prevents I t  blowing off? It Is set  to blow 011 at 100 Ibs., 
but does not do It. If I push I t  up a littl e ,  I t  blows off 
right. A .  1.  Probably an ordinary packing obtained 
from a rellable manufacturer will work satisfactorily. 
2. From your statement , i t  would appear that the weight 
Is not properly adjusted, since by raising the valve a lit·  
tle, you increase the

' alea upon which the s team acts.  

S. F. H. says : It is said that the same 
amount o f  water will drive a water Wbeel more po wer
fully In night time than In day time. Is It so ? If so,  
why ? A .  We have never seen this statement verified . 

J. S. P . asks : How can I season staves in a 
short time ? A. There are quite a number of methods 
for seasontng timber rapidly, acting either on the prin
ciple of removing the sap, or forcing in some chemical 
that wtll coagulate the albumen . C reosote is used in 
England to a considerable extent. 

J. E. B. asks : 1. Is it practicable to use the 
slide rest of a small lathe 8S a plane for light small work, 
brass and steel, by means of a tool set perp endicu1arly 
to tbe bed of the lathe ? All motions of the lathe arc 
gIven directly by han d .  2. Would such occasional use 
be apt to overstrain or rapidly wear out the feed screw, 
or the nut of the slide rest through which It  passes ? A.  
Such work is occas1on a.lly done o n  lathes, but it is apt t o  
Injure t h e  slide rest. 

R. M. R. says : I have an engine of 2 x 4 
inches, set up to run a 10 mch swing lathe, and a grind
stone. 1 .  Do you think the engine Is large enough for 
the work ? How many revoluti ons should it make per 
minute, and how heavy a pressure of steam will i t  re· 
quire to do the work ? 2 .  I bave a boiler 10 x 20 Inches 
with cast Iron heads % Inch thIck, the shell being three 
slxteentbs Inch thick . I do not think I t  Is large enough 
to run the engine, and the maker says tha.t It would be 
unsafe to put tubes into the cast iron heade. Can you 
adv1se me what to do under the circumstances ? A. 1 .  

T h e  engine mIght do the work, I f  r u n  with a pressure o f  
50 or 60 I b s . ,  at a speed of from 200 t o  SOO revolution s p e r  
minute. 2. Probably y o u  cannot make the present boll· 
er answer your purpos e .  

W. B. L.-To provide yourself with a min
eral rod, cut a suitable forked sapltng, and make I t  of 
weight and l ength to suit your hand. They are all alike, 
and are of no value. 

C. M. asks : 1.  What is the difference be
tween chloride of lime and chloride of calcium ? 2. What 
Is the difference between washing soda and the soda 
used for making soda powders ? 3.  What Is Spanish pep· 
per ? 4 .  How Is gun cotton explode d ?  5. What are the 
proportions of alcoh ol, ether and pyroxylin used In 
making collodion ? 6. How I.  bInoxide of manganese 
procured ? 7. How can I make pbos[)hlde of calcium ? 
A. 1. Chloride of lime Is a misnomer. It consists of a 
mixture of hypochlorite of lime, chloride of calCium and 
water. Chloride of calcium Is a combination of chlorIDe 
and calcium only, without the hypochlori t e  of lime, 
which gives t o  chloride of lime or bleaching powder Its 
peculiar properties . 2. Washing soda is a monocarbOD. 
ate of soda, c ontaining but one equivalent o f  carbonic 
acid, while the other, called tbe bicarbonate,  contains 
twice as much carboniC acid. 3. You probably meaD 
Maleglleta pepper, a name sometimes given t o  " grains 
of Paradise" or Guinea grains.  4.  Gun cotton will ex· 
plode at a heat of 3000 •  5 .  Pyroxylin and rectllled alco · 
bol of each 1 part, rectllled ether 19 parts. 6. It Is an 
abundant mineral production.  and Is ground for UBe.  
7.  By passing the vapor of phosphorus over small frag
ments of lime , heated to redness 1n a porcelain tube. 
Use care .  

T. D .  McC. says : O n  page 385 o f  volume 
29, you give a reCipe for a fertil izer.  How much should 
be appl1ed per acre for potatlies j and h o w  is  1 t  t o  be 
used , I n  the hili or broadcast ? A. Either way, and the 
amount depends o n  the condition of your soli . Try a 
small quantity and increase as needed. 

G. writes to say that he has built several 
steam boats, and now owns one, which he considers 
to be nearer pert·ection than any he has yet seen. A de
scription of it may answer the necds of Borne of our 
correspondents . She is  buUt with double hull, or rather 
two half hulls, placed S feet apart and decked entirely 
over the space between the hulls,  as well as over the 
hulls, on which are seats and a railing around th e entire 
boat except the stern . The paddle wheel Is  between the 
hulls, towards the stern . The boat is very light and 
strong . The hulls are well  fastened together,  t w o  Inch 
beams run ning across both hulls,  which are 35 feet long 
and of 3 feet beam. She Is driven by a belt from a cal· 
oric engine ,  costing tw enty cents per day t o  run it, and 
a boy12 years old can fire up and run her.  She carries, 
comfortably, 30 passengers ; her speed IS from 5 to ti miles 
per hour. From this you w1l1 see that she possessetl two 
desirable qualities in a pleasure yach t ,  economy and 
perfect safety. 

M. D. asks : 1. If a cylinder 6 inches in di
ameter and 2 feet long (with an inch pipe attached to 
the bottom of the cylinder, passing thence down 20 feet 
below Into water) be 1I11ed with .team and suddenly 
condensed, how full will the cylinder be of water ? 2 .  
How many cubic inches o f  water a t  60° are required to 
condense a c ubic foot of steam at 1 l b .  pressurc ? 3. If 
a man covers an invention with a caveat and then manu
fact ures and sells. and finds that he has a good thing, and 
a second party also sees that it  Is  a good thing and man
ufactures and sells it ,  and then the first party gets it  pat
ented : Can the first party comc down on the second 
party as soon as the patent is i ssued !' 4. Can the tlrst 
party claim that the second party Infringed upon his 
rights , prio r to the date o f  the patent ? 5 .  Are small 
cast steel castings ae strong and dUrable as wrought 
Iron for trimming wood work ? A. ! ,  We think I t  would 
be completely lllled. 2. At least soven . S .  W e  think 0 0 . 
4. No. 5 .  In general,  n o .  

J. W. says : I am running two old  boilers , 
and the steam from them euters Into a botler steam 
dome by means of 2 pIpes. 1. I generally run them at 50 

lbs. pressure by the gage on steam pipe to boiler, and 
my employer tells me there Is  only 25 Ibs. o n  eacb bOiler, 
because pipes from boiler to steam dome are double the 
area of steam pipe. Is h e  rlgbt ? If a gage were 
placed on each boller, would I t  n o t  Indicate 50 I bs . ?  2 .  
How would you lIx 2 boilers so that the gage would In·  
dicate double the pressure on each boUer ? 3. When my 
engi n e  makes 100 revoluttons per minute,  with 2 feet 
stroke and 50 I b s .  pressure, with n o  cut-off, how much 
water does she use, the cylinder being 10 lnohes diame
ter ? A. 1 .  He Is wrong . 2.  You could make the gage In· 
dicate double the pressure by having a weak spring or 
by graduating I t  wrongly. S. If the cylinder Is 10 Inches 
in dia.meter, c.nd 2 feet s troke , its capac i t y  tn cubiC feet, 
disregarding clearance, is about 1'09 cubic fee t .  A cubic 
foot of steam, at the given pressure , weighs about 0·15697 

I b s .  Hence, in each stroke, the engine uses about 1'09 

X 2 X 0'15697 = 0:185 lbs. of water. This calculation does 
not take into account the steam required to fill the clear
ance spaces, and the losses from leakage , radiation and 
condensation. 

M. says : In an inclined tunnel a full truck 
of wash dirt ascends wblle an empty truck descen ds . 
Sometimes the chain,  wblch Is attached to the whIm and 
draws up the full trUCk, breaks, and consequently the 
truck dashes back and strikes against a stick of timber 
or some other obstacle underground . How can the load· 
ed truck be prevented from running down the InCline 
when the chain breaki ? A .  By having a stop arranged 
wblch will come Into play when the chain breaks. 

C. A. W. ask s : How can I melt vulcanized 
rubber without Injuring Its qualities ? A.  This wlll 
have to be a. matter of experiment .  The vulcan1zed rub
ber can be exposed to heat in 8 suitable vessel without 
access of air. A safety tube should be attached to allow 
of the escape of any gas or vapor generated during the 
operation. 

A. P. asks : 1 .  In the case of a book , what 
Is protected by a copyright,  the title or tbe wbole mass 
of literary matter ? 2. Must a book be completed as to 
printing, binding, etc., before bemg entered for c opy· 
right ? 3. Wbat are tbe conditions on which copyright 
protection is accorded to foreigners resident in the 
UnIted States ? A .  1. Copyright protects the printed 
matter a. a whole . 2 .  No ; only the title must be spec
Illed. 3 .  Authors of books, resident In the United States, 
can obtain copyright protection on the same conditions 
as citizens. 

M. J. S. asks : 1. What is the proportion of 
mercury necessary t o  make a perfect zinc for a BUnsen 
battery ? 2, What are the IngredI ents of hair dyc ? Is 
it injurious to the head ? 3. T-here is a powder, sold nn
der the name of kerosene oil rectifier, which 18 said to 
prevent the lamp from exploding or the cblmney from 
breaking. Is It good for anything ? A. 1 .  To amalgam· 
ate a zinc plate for a batt ery, wet with dilute sulphuric 
acid and then rub mercury over the surface till a bright 
coating is produced. 2.  The numerous preparations 
sold as hair dye have generally a basis o f  lead or stIver. 
Bismuth, pyrogallic acid a n d  certaln astringent vegeta
ble juices are also sometimes used. When properly ap
plied, we have never heard that they are particularly in
jurious to the hair. 3. Do not trust any powder sold 
for the purpose of rendering impure kerosene inexplo
slve. Buy only the best 011 from the be.t makers. Good 
kerosene Is n o t  explosive and will not  readily take fire . 
The only way to prevent lamp chimneys from breaking 
from heat Is to see that they are properly annealed. This 
can be nene by placing the chimney in cold water, which 
Is to b e  gradually brought to the boiling point and then 
slowly allowed to cool, when the chimney is removed. 

C.  C .  A. asks : 1. Are nickel five cent pipces 
specie ? 2. Does the government Issue the old fashion ed 
five cent silver coin ? 3. Of what power is lhe el.gf s e  at  
the Chicago water works ? A .  1 .  All solid COin Ihat  has 
passed through the mint i8 specie.  2 .  Not at pre'i�nt.  3 .  
Probably over a thousand horse po wer. 

D. N. B. asks : Is there a small water wheel 
buUt to use as li ttle as 8 gallons water per minute ? A .  
You can easily make o n e  of tin . 

O. C. H. asks : How can I gild letters on 
marble ? A. Apply firs t a coating of size,  and then sev
eral successive coats of size thickened with finely pow· 
dered whiting, untn a good face Is produced. Be sure 
to let each coat become dry, and rub it smooth with fine 
glass paper before applying the next. Then go over it 
tblnly and evenly with gold size and apply the gold leaf, 
burnishing with an agat e .  Sevcral coats o f  leaf will  b e  
necessary to g i v e  a good effect.  

W. W. asks : \Vhen were the first iron ves
sels built ? A. The first iron yessel� were threc steam
ers, built for the trade between Li verpool 8n(l Glasgow , 
by Mr.  William FaIrbairn , In IB30-31. 

J. A. V. says, in reply to several correspond
ents who have asked ll.bout echoes i n  buildings : I t  hns  
been mentioned i n  the SCIENTIFIC A :lIERICAN that echoes 
in rooms were prevented i n  England by stretching wires 
acroSs the room. 6 inches apart. Our j u dtclary tri e d  it 
in the county conrt room, but fnil ed,  as  the dis lance 
between wires was at lefLst 4 feet.  It i s  very probable 
that, at 6 inches and in a horizon'ta l  zone , as you sug
gest, the vi bra tion of the wire w i l l  stop the reverber
ation from the ceiJing ; but i t  will not prevent the hori
zontal reflection agai nst side walls anel the s urfaces op
posite and to the rear o f  the pulpi t .  Thc rcmedy In this 
case is to raise the seats gradually 8S  In the parquets of 
theaters , and have the rear seat at least as hfgh as the 
mouth of the speaker. A simple remedy, fOJ' a plain 
meeting room, Is  to canvas the walls and ceilings on half 
inch strips of wood, and paper them in imitation of 
fresco . The window glass opposite the speaker should 
be covered with shades or blinds. 

H. G. C. says that C.  M. A. will find that 
one great cause of the uDsteady flame in hls German 
study lamp will be that burned particles o f  wick adhere 
to the edge of the metallic rim which surrounds the flame 
a.nd the one which is inside the wlCk . These particles 
tlame up and go out with great rapidity and often make 
the light useless . The rims must be clean ed trequently . 
Another reason is that sometimes the waste 011 fills up 
the cup at the bottom, cutting 011· the supply of air.  
Good chimney, clean lamp, and evenly trimmed wick- will  
give gooJ light If the lamp Is  all righ t .  

J .  H. P. says that J .  F. W., who asked how 
to straighten vulcantte squares,  should warm t h e m  care
fully and place them between two perfectly smooth sur
faces ,  applying considerable pressure, and leave them 
tLll cold . If the surfaces be true, the squares will be 
true also. 

C. H. H. says that J. K. W.,  who has diffi· 
culty in using sawdust as fuel, should bund his furnaces 
after the following plan : Space for cold afr to enter each 
furnace,  20 x 28 in�hes. Space between bollers and bridge 
wallt 10 inche s .  SIze of smoke stack for each botler, 2l 

\J1ches x 36 feet. Do not 1111 up the chamber behInd the 
bridge wall . 

J. B. says, in reply to C. It ,  who asked as 
to a race between the Niagara and the Agamemnon : 
Such a race took place thE morning after the first Atlan
tic cable parted. The accident occurred about S A . M . ,  
a little after sunrise.  U We all started back t o  Englan d ; 
at 12 M. we could just see the Agamemnon's t opsail yards 
above the horizon astern . "  

MINERALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
pxamined with the results stated : 

C. C. A. -1. The mIneraI enclo.ed Is Iron pyrite. or 
sulphide of iron;  of no value unless found hI large quan .. 
titles.  Pyrites Is so called from a Greek word meaning 
lIre, because I t  will strike fi re with steel. 

C .  H.-This mineraI Is a mixture of two ores of coppe r .  
The green colored f'ortton Is  t h e  carbonate o f  copper,  
and the dark bronze parts the sulphuret of copper. 'Ye 
cannot give its relative value without particulars a8 to 
location and accesslblll tJ'. 

O. D. asks : What is the double royal cubit of 
the Temple of Karnak ?-T. G. asks : Can you inform me 
how the chocola.te colored stain is produced on Swi ss 
wood ornamen ts ?-E . L .  A. asks : How can I reduce 
bone to a plastiC state, and what will bleacb It  so that I t  
will look like Ivory ?-A. R. asks : I s  tbere anytblr..g that 
will make cotton good. take dye as readily as silk and 
wool do ?-J . A. F . asks : How can I whltcn plano keys ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC A)IERICAN 
acknowledges, with much pleasure, the re
ceipt of original papers and contributions 
upon the following subj ects : 

On a Sore Throat Remedy. By S. C. E. 
On Mysterious Rappings. By A. F.  C. 
On Ignition by Compressed Air. By C. C. A. 
On Red Ants.  By A. S. 
On Ventilating the Senate House. By 

W. McK. 
On Animal Electricity and Magnetism. By 

J .  H. 
On Friction Gears. By B. N. O. 

Also enquiries from the following : 

.T . B. B. asks : 1. What are the obj ections 
t o  using hydro2'cn, with or w i t hout oxygen , as a substi· 
tute for coal gas for Illuminating purpose5 ? 2. Does the 
gas produced by the decompOSition o f  water by means 
uf  magneto·cl�ctrlc t ty conta1::l an approximate equlva· 
t e n t  of the power expended In producing i t ,  in ligh t .  or 
p o tential power, if  used in a gas engin e !'  A. 1 .  We do 
n o t  know o f  uny objection to its usc in connection with 
ox rgen . -Csed by itself, it  lacks illuminating power. 2.  
Yes . 

A. R. M. says that O. S . ,  who enquired how 
to heat 8. house satisfactorily, should follow o u t  care
fully the plans and modlllcatlon recommended by Hut· 
tar in his work on ventilatio n .  Proper heating Is Insdp· 
arably connected with proper ventilation. The I i  one 
large register over the furnace, whtch is in the cellar," 
should apen into the hall ; from the latter, tram�oms 
should be constructed so a s  t o  introduce the supply of 
heated air Into the tops of adjacent rooms, while at the 
Bame time exhaust10n should be provI ded below. either 
by m�ans of open fire places (low down) into chimneys, 
or into a foul air duct running under the floors and lead
Ing to a common cblmney. By this method an ample 
supply of pure, fresh and warm air may be obtained and 
a uniform temperature maintained . This plan has of 
late been very generally adopted In the West in new pub· 
IIc and private buildIngs, and with most satisfactory reo  
suIts ,  both in an economical and sanative point of view. 

L. F. J. asks : Are eye stones alive or not ? 
My opponent claims that they are , because seme will  
move while o thers win not,  and J claim that thcy can 
n o t  be alive, for the reason that the treatme ll t they un . 
dergo, being taken from the open a ir and corked In air. 
tight vessels, is in opposition to every law of animate 
creation . The particular ones under discussion hav-e 
been kept corked up In glass bottles for over thirty 
years . A. Eye stones are simply bits of smooth peb
bles, and when placed In the eye, are made to move 
about by the Involuntary motion. of the eyeball .  Any 
specks in the eye stick to the stone when they come In 
contact with It. There Is n o  more life In the eye stone 
than In any other piece of rock. 

A. C .-T. G. V . -T. B. W.-T . W.-W. M .  D . -J. c. C.
T .-N. L.-H. H .  T.-J . M .-O . R.-G. W. K.-W. H . 

J . H . C . -J . )1. F.-C . S.  N.-C. H.-G. W. M .  

\V. L. B. asks : \Vhat will be the force be 
.sq uare inch upon a water pipe w h e n  the m o t i c n  of t h e  
w a t e r  i s  instantly stopped,  t h e  pipe b e I n g  horizontal , r,o 
feet  long and 2 feet in d iameter. a n d  filled with water 
under :\ pre1surc of 50 p o unds p�r square inch,  m oving 
a t  the rate of2 feet per second ? What will be the force 
0() [ thc shock, If the water Is  Instantly stopped. In pounds 
per sq uare inch ? A.  D l sregardtng frictton, the shock at 
the ilottom of the pipe will be the same 8S that given by 
.a trip hammer moving with the same velocity, and hav
ing n weigh t eq ual to the weight o f  wRter in the tube 
plus the weight due t o  the additional pressure of the 
water. 

W. J. asks : What are the methods of join
Ing the ralls a t  their ends on the best American and En. 
gllsh railways ? A. By ran joints and lIsh plate s .  Many 
kinds have been Illustrated In our columns. 

C. W. H. asks : Suppose a section of ex
haust pipe be made of alternate joints of charcoal Iron 
and common Iron will the charcoal last longer than the 
common iron ? If so,  why ? A .  Probabl} the Charcoal 
iron, being more homoge neous , will last the longer. 

Correspondents In dtfferent parts of the country ask 
Who makes metal mail boxes, to put o n  gate post!o;, etc.? 
'Yhere can pin·making machines be obtaine d ? 'Vho 
makes the cheapest aad most durable local telegraph 
battery ? 'Yhere can I obtain a small prin t i n g  press for 
amateur use ? Who makes m achinery for blockIng tin 
and'galvanized iron, for cornices and other ornamental 
work ? Makers of the a bove articles will probably pro 
mote their interests by advertising, 1n reply, in the SCIEN
TIFIC AMERICAN. 

Correspondents who write to ask tbe address of certain 
manufacturers, or where specified articles arc to be had, 
also those havillg goods for sal e ,  or wbo Wtlut to ttnd 
partners. should send with their communi cations an 
amount sufllcient to cover the cost o f  publ1cation under 
the head of " Business and Personal " which t8  specially 
devoted to such enqulrle • .  
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December 23, 1873, 
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.. \ l a rm , h :trgl a r .  F. W. B l a k e m or e  . . . . . . . . . . . . . . . . .  14:'i,R3�i 
Ah rlll , t i l l , J .  F. B a l d w i n  . . . . . . . . . . . . . . . . . . . . . . . . . . H;).7i7 
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B a rr e l :' , b un g for U t� e r .  r. K raft . . . . . . . . . . • . . . . . . . .  145 ,8':'8 

B;,rr ·� J � .  H e . ,  gll�rd f o r ,  A. P. Gardn er  . . . . . . . . . " .  145 ,860 
B e d s t c :t n.  . .., u f a ,  E .  L o r d  . . . . . . . . . . . . . . . . . . . . . . • . . • . . .  1-15,7 1 1  

D e l t ,  (lrh'il l .g ,  A .  ::kL p u k o w f- k r  . . . . . . . . . . . . . . . . . " .  U 5 . 1J07 

B e l t t i g-!l t l' l l e r ,  \'tT, :--:'e l l e r .3  . . . . • . . • • • . . • • . • . . • . . . . . .  145 ,9LlS 

B i l l i a r d  t 'd > � l' ,  H .  \Y. C �) l l e n d ('r . . . . . . . . . . . . . • • . . . . . .  }.I�,7�7 

mu � e \' .  f '> l � ,  T. '1'. Pro s b e r  . . . . . . . . . . . . . . . . . . . . . . . . .  145 .753 

B o a t s ,  e l (� , , �: l' c l: ri ng', F . ,j1 . H o w e r'  . . . . . . . . . . . . . . . . 145,873 

H n :l t s , l I1 ' � e h a il i .� l Jl l O r  t o w i n g' ,  G. S .  O l i n  . . . . . . . . . . u�,��� 
B,) i l e I' ,  W .1 Btl , .J . C .  T i l t o n . . . . . . . . . . . . . . . . . . . . . . . . . . .  1·b, I tj (  

H t . o t ,  g:l l t l' r ,  C .  I I e nl O l l l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . 14;l ,801 

B o o t  !Ld l 1 n g  lWI C h i ll P ,  B l a k e  l\c L i b o y  (r) . . . . . . . . . 5,ti!l1:i 
D o o t  V C :.; g l l l g- 1ll :l e h 1 n e ,  T. '1' .  PrD s8c r . . . . . . . . . . . . .  U5,� 5 1  

B!'a c e l e t  fa s t c n l Ilg , S .  C o t t l e . . . . . . . . . . .  , . ,  . .  , . . . . . .  1 <15 ,788 

Brltl l e  for h o r f' c s ,  J .  :\l ll. l l e r . . . . . . . . . . . . . . . . . . . . . . .  145 JI(12 
B u u g"  lJ u s h  i n � e r t l' r , L .  L i t t l ej o h n . . . . . . . . . .  , . . . . . . .  145,807 

B Ltr llt' I', l'l'fLl � ( � ,  W .  G l ll (' . . . . . . . • . . . . .  , . . . . . . . . . . . . . . . 1 4;),�6 1 

B ll t f O l I :-t ,  p l /� p a r i n g  w o u d  for,  H. H. h:bel l (r) . . . .  5 , fi9 1 

C <l �; e ,  b i r J ,  ,J . �L\ :d l l' l l l l e r  . . . . . . . . . . . . . . . . . . . . . . . , . . .  lJ5,�;t:G 
C u n ll u l z l v .  G II . P e r k i n !;  . . . . . . . . . . . . . . . . . . . . . . .  , .  1·J 5 ,:-c.98 

C a r u �� l e  l u b r i c a t o r  . . 1. E .  B C J' l n g  . . . . . . . . . . . . . . . . . . l J ; U ! 3 1  

Cl1.r c o u p l i ll g ,  G.  H .  'J o o l'e . ,  . . . . . . . . . . . . . . . . . . . . . . . . 14,'),7·Hi 

( ' J r d , ) l l r 6 ,  O P (' .��l t i ll g- . ,J . (T . & G . :\1 . B ri l l . . . . . . . . . .  1 -15 ,3:3.1  

Car 1 l 11 1 o a �ler ,  g r a l l' , � i .  \Y . l � o f.l w o r t h  . . . . . . . . . . . . .  14 5,7&) 

C.l l' v e n t i l a t o r, .'I I . T. I l i t c l i c o ('.k . . . . . . . . . . . , . . . . . . . .  1 1 � ,8i1 

C.l l' Y l' l 1 L i I �I l (l r  . .  J .  1 > .  S i l ll l l l o n s . . . . . . . . . . . . . . . . . . . . .  U 5,76U 

C:� :.· w l l. ' · c l .  �\. . ( ; . l · l l' t (' � H ' r  . . . . . . . . . . . . . . . . . . . . . . . . . .  H-5,8.'lti 

f;!� !' W i l Hl o w s ,  v e : l !  i ja t i l l g . C .  B .  Kn eyalA . . . . . . . . . . 145 ,8U5 
( ' -"1':0 , t 1 , · : l w ! t \.' a d  f o r  r a i l r o a d .  I I .  C. L o w ri e . . . . . . . .  145,881 

C l1':-;, lJ e r t h  i o C' k  fut'  l: l e " ll i u g ,  T .  A.  B i !; s el l  . . . . . . . .  1-i :i , S:35 

C : ' : r c t . U- . T ,"' k l Y � 1l . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .J.5 l'103 

C n r 1 ;l ;.�,_' .b ' · I\: ,  D .  it \Y l g h t  . . . . . . . . . . .  , . . . . . . . . . . . .  145 ,�l2 ) 
C :U';, i ' ! :� I '  p IL� t i p ,  �_; . �" l :l ;; O l! . . . . . . . . . . . . . . . . . . . . . . . . .  l L3,8S5 \ ' ar !' l u '� I � l ll l ) .  D .  D. D o r ,'H· y  . . . . . . . . . . . . . . . . . . . . . . . .  , .  I J :) '7:::O 

c: s ,� � ,  l· ..:: . .  n w k i l l ';  1 JU l l;;� f o r .  H. re n tl a rgc . . . . .  1 1 5 ,8fl'l 

C .l. " t e ;· .  G. , ',' .  \V:: i l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .j 5 ,769 
j ' h a ; ,' ,  l' : l i l (l ' ti ,  n. �\J.'( l l 'ey . . . . . . , . . . . . . . . . . . . . . . . . . .  = . 115,829 

'-' l :;:ar  b " x e '; fro nt r c t1 \\· o U U. ,  U . ... \.  H o o p cr . . . . . . . . . 14 5 ,73 5  
(, j ..; l l' l· l l tl ,  C , l l l :< \ r l l d i o H  o f ,  L ,  H o w e  . . . . . . . . . . . . . . .  U5,802 

C j ,) t ll l ' c.;  1ll '1. a ::!l " . S. S h ') J' t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,910 

(' n l : o a  l l l� t ,  p r l' j H r i n g , � . ... \ .  C l a f' t w r� . . . . . . . . . . . . . . .  1-15,722 

( '  rff. ' e  r o · !. � t l.� r ,  I t .  C .  L o (· k w o Q d  . . . . . . . . . . . . . . . . . . . . 145,'330 

C d flh � i d t' -- ,  1 w n t l t n g- ,  ,1 . P .  �\l bi n . . . . . . . . . . . . . . . . . .  H5,1'l'!7 
C ) 0 ] , ' 1' ,  m i l k ,  n l',n'l' :-l , P o w er� & G rayes . . . . . " . . . .  1·15,�92 

C q r d .  :ll :t c l l l n e  for l l w k i n g ,  V. O t i s  . . . . . . . . . . . . . . . . . 1 4 5 ,7-17 

C O l' e f< ,  d e r i c e  f O l',fo l'llJ i n g ,  H. Pa rk er . . . . . . . . . . . . . .  1 J 5,7·tS 

C o t  t O i l ,  h l c (t L' tJ l n g- (hlln a /.'"  cd • •  J. B. fllckards . . . . . . .  145 ,816 

Co t t o n  c h o p o c r ,  .J . C O R t o n  . . . . . . . . . . . . . . . . . . . . . . . . . 145,8 19  

C nl t i y  l t o r ,  A .  C 0 0 l ' P l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115 ,848 

C n l t i Y . t t o l'. A. l � r � d " n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,15 .901 

C l l ery (' o m b , � . .:\ .'Il o r t o n . . . . . . . . . . . . . . . . . . . . . . . . . l15,891 

C ll l' t a i ll fi x t u r e .  fL 1I .  B a r ri t t . . . . . . . . . . . . . . . . . . . . . . U5,785 

C U I' t :1 j l l ti x t Ul'c , S. & �L i ie n ry . . . . . . . . . . . . . . . . . . . . . .  U5.�fi8 

C u r t a i n  f I :-.. t u l' C' ,  \Ya r n c !' &" :-: m l t h  . . . . . . . . . . . . . • . . . .  , U5,E� 1 

] ) e n d o :- h i ll � ( , tLd , .J.  ,J .  :-; t o re r  (r)  . . . . . . . . . . . . . . . . .  5,703 

D p nfe k ,  .\ . K. H k � l l l l O ll /l . .. . . . . . . . . . . . . . . . . . . . . . . . . . 1 ·1� ,899 

D a (' 1l 1 ] l l{  Hl :lc h i n e ,  ,T . W .  Hu m p hre ys . . . . . . . . . . . . .  145 ,733 
n u o r  �� I l ( l  w i n d () \,' g ll a r(l , .J . \Y. W h i tc . . . . . . . . . . . . . .  145,�72 
D r , ' d �� i l l ;..; lWl C h i u c ,  ,,� . .:\, C o l l i n �  . . . . . . . . • • • . . . • . . .  145,723 

D r i 1 l ,  f.: l':.l i n  , .1 . P .  F u l � h n m  . . . . . . . . . . . . . . . . . . . . . . . . .  H�,795 

D r i l l .  s e e d .  D . :\ . �,j i l! o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4G.8'3Q 

D ri l l ,  h y d r a u l i c ft' e d  f tl l' ,  I! . A l l hw n  . . . . . . . . . . . . . . .  145 ,775 
D r i l l i n g'  m :l .t:h i n e ,  TnH ::. I ,  A. W o o dworth . . . . . . . . . .  1 � 5,923 

D r y i n g"  fr:l m e ,  S, Sh o r t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,9 ; 2  

E u rth l'1 u ;., f' t ,  I .  S .  (\:; II  R .  H u "l H e l l  . . . . . . . . . . . . . . . . .  1 �5 ,756 

E n gi n e ,  t r i p l {� c y l f ll d p r ,  P. Brotherh o o d  . . . . . . . . . 145 719 

E n gi lh' tJ 1 ] a H c L' d  vuh''' ,  X .  P. S t eYe n 8 . . . . . . . . . . . . . .  145 ,764 
FI �  I. t lH'J' r: ' Il o v a t o r , .J . E.  S c h o l· l ler . . . . . . . . . . . . . . . . . 145 ,759 

F e l t  fo r w c ,l t h e r  8 t ri p!' , e t c . ,  F. �i eri llg . . . . . . . . . . 145.�13 
l;' e ll C l' .  i ro ll , T. Hugel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 .90'2 
F e n C l ' .  i r o l l , n o g- e r E  & Ut' v o e  . . . . . . . . . . . . . . . . . . . . . . .  14.\903 

F ('IH' l' ,  p o na u l e , n. JO h ll S O Il . . . . . . . . . . . . . . . . . . . . . . .  1.J.5,875 

F i rf� a r m ;"  r � c '� i n � r.� for, 1 : .  G. 'Yo Bartle t t . . . . . . . .  H5,717 
F i re c '" (' :1 I> (' ,  L. :\1 .  C h i p l ey . . . .  . . . . . . . . . . . . . . . . . . . .  145 ,8-14 
F i !'e�· . (' x t i n g n i l-t h i n g' ,  A .  Wn 1. ., o l1  . . . . . . . . . . . . . . . . . . . .  1 15,9 .0 

FI J .� :� i :o;-n a J ,  ,y . ,\ , S t c \val't . . . . . . . . . . . . . . . . . . . . . . . . . . 1 -15 ,915  

1" l1rIJal�l: f l l r  8 0 H erl I lg  : r o n  ... , .J . B urge s s . . . . . . . . . . . ]·15 ,734 
F I1l'Il I C I ' ,  I O C o lll o t i n.' . ... \ .  ,J . S t C V C l H L . . . . . . . . . . . . . .  145 ,8 1 9 

G ,l .!.:-� . p ]' e � � u f'(� . G .  H .  C ro 'i t > y  . . . . . . . . . . . . . . . . . . . . . .  145 ,726 

G a m e  a p p :l fa t u �l , .1 .  � .  S a 'v k L Il B  . . . . . . . . . . . . . . . . . . . .  145,i37 
(-h J JlP  : ; p p a r  I t U B ,  Ji' . v,� . � lll i t h  . . . . . . . . . . . . . . . . . . . . .  145 ,�U 
( ; a c.; ,  i l l u m i n a t i n g, .J . C. 8: \V . � l 11 1 1 e r  . . . . . . . . . . . . . .  145 ,8 10 

G- (' l l :�ra t o r, cu r : l o ll i c  acid gaR,  O .  Z w i e tul'lch . . . . . .  1-15,77 1 

n l' n e r�l t o r .  s £' c t i o l1 :l 1  s t (' a m ,  J. D. I .. ynde . . . . . . . . . . •  145,743 

(� rai ll  tor tl o u r ,  preparing,  O. F. C o o k  . . . . . . . . . . . . 145,8,j6 

G rn t t�r,  n u t lll l'g, 1' . �1 !l r r i 0 t t  . . . . . . . . . . . . . . . . . . . . . . . .  1 45,93-1 

TI i ll g ," ,  h l i u d ,  O .  S .  O :l. l'r e t � ()I l  . . . . . . . . . . . . . . . . . . . . . . . 14 5,',97 
H o i s t i n g'  m 'lc h t w ' ,  ,) . J) ,'l r l I !lg" . . . . . . . . . . . . . . . . . . . . . 1--15 ,721 

H o n p  !5 1;: i r t ,  W.  Coc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -15,845 

IL) �t� c m p l 1 u g • •  J .  E d : H) :l . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45 ,73 l 

H u h  lJ ,) f i n �� 111:l Ch l ll C ,  'Yo S. O w e n  . . . . . . . . . . . . . • . . . . 1 J5 ,894 
HUl l ,  �· h j p · :1 .  E. C. lie l t' q a k  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 J5 ,83t 

Hrdl':l tl t ,  Van K a n n e l  & Elze nllO efer . .  , . . . . . . . . . . . . 1 45 ,768 

I c c  lWl.cil l n e ,  iV . l J nLf . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  145 ,838 

luh l l i n g'  ap p ar<l. t  u , �  E .  Schotielu. . . . . . . . . . . . . . . . . . . .  145,758 

{ron a 'H i  s t e e l ,  C. C ,lI ' i" w n t. e r  . •  Jr . . . . . . . . . . . . . . . . . . . .  1 -15 , 8 1 3  

Key hole  gnard,  "". :!\ .  l1 a l l .  . . . . . . . . . . . . . . . . . . . . . . . .  1 15,865 

K n i t l' c l e a n e r ,  C .  B. S h e l d o n  . . . . . . . . . . . . . . . . . . . . . . . .  143 ,9{l3 
J.I�Hl (l ( �r .  ft relllan'� ext e l i s i o n ,  G .  'V. Harris . . . . . . . .  1 15 ,867 

L a d d f' l' a n d l l' U ll I l J �  boarJ,  II .  H. Kendrick . . . . . . . . 145/.3S 
L:ldli'.:r, iJ e n c h ,  alHI e l o t h c s  (mm e .  H. II. Barker . . . 1 45 ,7 1 6  

L a m p  e x t i ll g u isho.: l',  I, . H i l l e  . . . . . . . . . . . . . . . . . . . . . . . . .  UIJ ,8iO 

L e a d ,  el r'rer foJ', A. D. A r m s t rong . . . . . . . . . . . . . . . . . . . H5 ,713 
L e t t e r  d i p  a n d  p a p l r  b i n der, G. 'V. :\JcGfll . . . . . . . . l.J.5,80� 

L l gh t n i w;  1'0 d , .J . Drew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143 ,85 l 

L 'J c k  or c ;l t ch f o r  trun k � ,  A. V. Uoma dk :1 . . . . . . . .  1 ·15,817 

L o c o m o t i n �  w i n d o w ,  J. II .  D i nsmore . . . . . . . . . . . . . .  U5 ,790 
L o o m  p i c k e r ,  O . .\ . �,t \'.'yl'r . . . . . . . . . . . . . . . . . . . . . . . .  U5,905 

L o o m  � h u t t l c , E .  P.  D a l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,813 

L o o m  e ll u t t l e  gu H d ,  E. �1 . S t evens . . . . . . . . . . . . . . . .  145,7 63 
L o o m  s h u t t l e  re l i c f , \, . C. �laGombel' . . . . . . . . . . . . .  115 ,832 
L O Q ,n t a k e  u p ,  C. G a h r e n � ,  ( 1' ) . .  . . . . . . . . . . . . . . . . . . . Li ,706 

Lnbrfc  tUn:; cOlli ;1 o u n d , J . n . K o n i s  . . . . . . . . . . . . . . . .  145 ,812 

)! R :''l f o r  p i t. cll e r s ,  e t c . ,  r ub ber, C . ... \ .  Pric e  . . . . . . . . 1-15,8 1 5  
�l c d i c.l l  CO:n,l Q llUti,  G .  D c c ! a t . "  . . . . . . . . . . . . . . . . . . .  145,850 

M e lll e l l  c O :l l p o u u d ,  P ,-l'vl e w s k i  & Schulz . . . . . . . . . .  145 ,749 

�1 1 1 1 ,  g r' j n u i u g .  D. A. C a l d lV l' l l . . . . . . . . .  , . . . . . . . . . . . .  1 4 5 ,786 

lfirror, lUlU / l , .T . 11", D lhan . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,7'29 

M i rrors, h n l1 g e r  for, .J . Wrlght . . . .  � . . . . . . . . " . . . . . . .  145,825 
�I1ter mach i n e ,  T .  P o o l e r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,751 

Molding apPH.tu"  W. C. Amish . . . . . . . . . . . . . . . . . . .  145,828 

M O l d ing machi n e , N. J enki n s . . . . . . . . . . . . . . . . . . . . . . .  145,804 
M o wmir m .chl D e , E .  C .  Hopping . . . . . . . . . . . . . . . . . . .  145,872 

1ritutifi, 
NaIl delivering mach ine , S. S. Putnam . . . . . . . . . . . . .  145,755 
;-(all drfving mach i n e ,  A . Smith . . . . . . . . . . . . . . . . . . . . 145,818 

N � ll sep flrat1ng device , H. B. Chess . . . . . . . . . . . . . . . . .  145,72D 
Xlpper for twisting wire, J. W. Fry . . . . . . . . . . . . . . . .  145,794 

Paddle wheel,  A . C . l" l e tcher . . . . . . . . . . . . . . . . . . . . . . . .  145,857 
Pad lock, F . E gge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,85:1 
Padlock , combinat I O n , 'V. X. Hall . . . . . . . . . . . . . . . . . 1.15,8G I 
Paint , D .  R . Averill ,  ( r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;),695 

Pan ,  dust, O. C. Forsyth , Jr . . . . . . . . . . . . . . . . . . . . . . . . .  145,792 
Paper weight and sponge hol der, D. R. Manning .. 1-15,883 
Peg cutter. C . B . Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 ,7 1 1 

PCj?ging machi n e , G. L. Ro tlert� . . . . . . . . . . . . . . . . . . . .  145 ,tIOO 
Pen wiper, H. S. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45 ,778 

Pessary, C. E. Flack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,854: 

Plano acti on,  H. Kreter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 45 ,879 

Piano truck, F.  B. McGregor . . . . . . . . . . . . . . . . . . . . . . . .  U5,8R? 

Piauo a nd organ a t tachm e n t ,  L .  ,1 . }'remaux . . . . . .  1 45 ,79a 
Pickets,  machine tor shaping, A. J. Suthe rlan d • . . H5,76G 
Pie marker, T.  �.  �lacomber . . . . . . . . . . . . . . . . . . . . . . . . . 1 45 ,80� 
Pipe chucks, e tc . , carrying, Peasey & C o l ton . . . . . .  145,!S96 

Pl an ter , corn, J. S. Davl� . . . . . . . . . . . . . . . . . . .  , . . . . . . . 145 ,72R 
1'10 "" , J. L. Grallam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,862 

Power, tran l:lferring, E . B. C lark , . . . . . . . . . . . . . . . . . . .  1!5,721 
Prin ter 's furni t u re , H .  A. H emp le . . . . . . . . . . . . . . . . . .  145,800 

Pri ht ll1g pre ss feed gage, C. N. �f orrl i:'  . . . . . . . . . . . . .  145 ,890 

Pump , .J • •  1. ''la lt on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,918 

Pum p ,  E .  C .  'Vbartoll . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  1.J.5,�2 L 

Pump cyli nders , lining for, 'V. S. O w e n  . . . . . . . . . . . .  145,�G5 

Pump . qui cksUver, )1. P .  BOBS . . . . . . . . . . . . . . . . • . . . .  145,718 

Pump, steam, B. S. Law soll . . . • . . . . . . . . . • . . • . . . • . . . .  145,806 
Pur1fier, m I dd lings ,  1. Seh ol tlehl . . . . . . . . . . . . . . . . . . . .  145,90fi 
Hal l w a y  crOSSi ng, J. Brahn . . . . . . . . . . . . . . . . . . . . . . . . . .  H5 ,781 

Hilke,  h orse , C. Edgar . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . 145 ,S52 
Ha K e ,  horse hay, B. J. Do wning , ( r) . . . . . . . . . . . . . . . .  5 , 104 
I!azor s t r o p , .J . B .  Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-15 ,742 
Hcfrl gerat o r , A. J. & J. F ink . . . . . . . . . . . . . . . . . . . . . . . .  U5,855 

Redp tr a t or, n.  \V. Janl e �  . . . .  � . . . . . . . . . . . . . . . . . . . . . .  UG,S74 
Higgi u g , 1.ur leade r for s hill 'S , .J . ,I . 'Va l ton . . . . . . .  115:919 

Riggi ng stoppel', T. G .  Bel1 . . . . . . . . . . . . . . � . . . . . . . . . . .  1 45 833 
n.oad.ways,  e t c . ,  rcmo ving s n o w � )[.  C. Rogcrs, (r) 5,!.)!!? 

U o a d ll;a) s ,  e tc . , removing !; u u w ,  C. 0-. 'Ya t e rburylUi,822 

B o d ,  cOllll ec ttng, T. T. Pros!:ler . , . . . . . . . . . . . . . • . • • • .  U:5,7�2 
H u d ,  c Olln cc-t i ll g, 'Y . L .  S w i tze r . . . . . . . . . . . . . . . . . . . .  145,91 7 

Safl', fireproof, Sun t�g & L o t z  . . . . . . . . . • . . . . . . . . . . . .  145,716 
Sash cord guide , WO". �1 . G ri scom . . . . . . . • . . . . . . . . . . . .  14:3,S68 

Sa w  s e t ,  U. F .  Co ok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H�,7�4 

Scre w t hreads , forming , Xcuber & Pe rry . . . . . . . . • .  115,8!J3 
Scrubbing mach in e , 'Y . J .  G anl . . . . . . . . . . . . . . . . . . . .  U5,7H6 

S e w t n g  I ll !i.chin e ,  C. H. Pulmrr . . . . . . . . . . . . . . . . . . . . . .  145 ,81 .1 
Sewing machi n c ,  T. A. 'Ve bl'r . . . . . . . . . . . . . . . . . . . . . .  145 ,828 

Sewing ma ch in e  q u l 1 t e r ,  F .  G. Buschm eier • . . . . . . .  145,841 
::; e w t n g stand,  Fling & Lu n d . . . . . . . . . . . . . . . . . . . . . . . .  115 ,858 

SheRring sh e ep , de,'i ce for, A. J. Ful lam , (1') . .  . . . .  5,701 

� llo c fa s t en i ng, S .  H a b h i t t .  . . . . . . . . . . . . . . . . . . . . . . . . . .  145 ,776 

S hu t ter fast en ing, H. H. M i ner . . . . . . . . . . . . . . . . . . . . .  145 ,888 

Si eve , G. Wrlgh t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l0,924 

S k a t e ,  J. Forbes , (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,705 

Skate,  roller, ,Yo P. Gregg , (r) . . . . . . . . . . . . . . . . . . . . . .  5,707 

Skylfght,  G . lIaye s ,  (r) . . . . . . . . . . . . .  . . . . .  . . . . . . . . . .  . . .  5,693 

Sofa,  chaI r , e t c . ,  A. S. � ewh o uBe . . . . . . . . . . . . . . . . . . . 145,81 1  
�pad l n;; machine , J .  G .  Jo n es . . . . . . . . . . . . . . . . . . . . . .  145,737 
S p inning ring, \Y . Jen c k e H (1') . . . . . . . . . . . . . . . . . . . . . .  5.7C2 
Spring brace for vehicles, C .  V. M . Snydsm . . . . . . . .  145,916 

Sq uare , t ry, L. Bai ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 ,715 
S t a l k s ,  ap para t u s  fo r bind l ng, S .  Kuh . . . . . . . . . . . . .  H5,739 

S t irrup , A. J . Hcrring . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  145,869 

S tove , hea t i ng, 1. G. �l 11cfarlane . . . . . . . . . . . . . . . . . . . .  145,744 
Tack p u ller, C. W. Blakeslee . . . . . . . . . . . . . . . . . . . . . . . .  U5,837 
Ta l lo w . e tc . , bl each ing, J .  H. I3ro w n  . . . . . . . . . . . . . . . 145 ,840 
Tank and 1iquhl llleasurc, J .  H .  C o rl i s 8  . . . . . . . . . . . .  1 45,725 

T o o l , Baker , D oney, & Owen . . . . . . • . . . . . . . . . . . • . . . . .  145,830 
Toy gun , Mills & 'Volfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,7.15 
Toy money box, J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,734 

Toy p i sto l or gun,  G. S. Has tings . . . . . • • . . . . . . . . . . . •  145,7£8 
Trap, fly, G. W. Eichh oltz . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 ,7B1 

U mbre lla , G. G. Gri swold . . . . . . . . . . . . . . . . . . . . . . . . . . .  14:;,737 

Umbrel fa,  L. �awyer . . . . . . . . . . . . . . . . . . . . . . .  '" . . . . . . .  145,90J 

Valve , G .  R. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H5,789 

Valve,  safe ty, Jordan & l)an 1 .  . . . . . . . . . . . . . . . . . . . . . .  145,8'76 

V eh icl e  whe el , V. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115,783 
Vcn t i1a tf ng <:ar winuo ws , C . B. Kncvals . . . . . . . . . . .  1 -15,:05 
Ventilat o r ,  car, �l . T. H i t c hcock . . . . . . . . . . . . . . . . .  " 1 45,871 

Ventilator,  railroad car, J .  D .  Stmmous . . . . . . . . . . .  l.J.5,7GO 

\V ag o n s ,  u n l uading corn from, T. Barron . . . . . . . . .  145,'179 

'Vasher, ore , S. 1\-"heeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-15,771 

Washing m a c h i n e , .M .  L .  Hawks . . . . . . . . . . . . . . . . . . . .  145,7 ; 9  

Wash i n g  machIne, S. Short . . . . . . . . . . . . . . . . . . . . . . . . . . H5,91 1  
"-at er me ter, di aphragm , D .  B .  ::-; p o o n e r  . . . . . . . . . . .  14!:l,762 
'Yater wheel, .J. Kunkle . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  1-15,740 
-Wea ther guard , J. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,750 
W e ather strip, O. Vorc e e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.15,829 
-W1tal t;bone s p lit ULg machi ne , D. Warner . . . . . . . . . 145,770 
\Yhi ffl e t re e ,  H. Agar . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  l.J5,8�6 
W h i p so ck e t s , clampIn g , E. Chamberlm (r) . . . . . .  5,fj98 
W h i p  socket" clampi ng. E. C hamberl f n (r) . . . . . . . .  5,6�9 
Whip sockets,  clamp Ing , E. Chamberlin (r) . . . . . . . .  .3,700 
WIndlass , W. H. Harfle l d  . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,866 

'Windml ll , Crossman & Sp icer (r) . . . . . . . . . . . . . • . . . .  5,092 

''''I11 dmill ,  Ke e ler & Harris . . . . . . . . . . . . . . . . . . . . . . . . . 145,877 
Win dmi l l regula t or, D. C. 8tover . . . . . . . . . . . . . . . . . . .  14.',,705 

Window blind slat op era tor , E. C . Byam . . . . . . . . . . 145,&12 

Wi n do W &;"lHlrd , .J . 'Y'. Whi t e  . . . . . . . . . . . . . . . . . . . . . . . .  145,773 
\vt n d  w h e e l ,  Brand et a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5,7H2 

Wire, n i pp ers for twtsting,  J. '�l. Fry . . . . . . . . . . . . . .  145,794 
\Yood to Imitate slate,  J. O . t'rosh.ug . . . . . . . . . . . .  145 ,859 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly flIed, and are now pen dIn g  

for t h e  exten sion of the following Let ters Pa tent.  Hear. 

Ir..gs upon the respect1ve appl1ca t ions are a.ppotnted for 

th c days hcreinafter men tioned : 

27,603.-WRINGINU MACHINE -S . A. Bailey . March 11.  

27,620.-SE\VING �J ACllINE STITCH.-J. Davis .  March 11 . 
27,631 .-TOlHCCO SCREW.-:-i. Hoag et al. March 1 1 .  

27,62·1.-PLOW . - G .  W . lIun t . March I ! .  

·n,735.-GRlxDIXG )hLL.-E. M u n s o n . March 18. 

EXTEXSlO� S G RANTED. 
2Ii,5&l.-CARRIAGE Top Pnop.-G. Cook et aT.  
2n,58:!.-HARVE8TEB.-J, Gore. 
26,584 . -PLANING CURVED SGRFACER.-.J. B. Grosven or. 

26,599 .-HoRSE HA y RAKE.-S. Lessig. 
26,6U . -l'oRous \VARE.-B.  S .  Pierce et al. 

26,fi;ti .-LATlIE FOR ('CTTJNG VENEERS.-B. F . SturteYant.  
DISCLAIMERS. 

26,58t . -HARVE STER . -J .  Gore.  

211li27 . -LATHE FOR CUTTING VENEE:R8.-B.F.Sturteyant 

DESIGNS PATENTED. 
7,068. -KNOn ROSE AND EsCrTCHE()N .-W. Gorman, New 

Bri ta i n . C on n . 
7.06� & 7,070 .-C ANISTERS .-S.  A. IIsley, Brooklyn , N. Y .  
7,071 .-HARNES8 TRBIMINGS.-R. Boyer, N e w  York ct ty . 
7,072 to 7.074 . -PRINTING TYPEB.- W .  H. Page, Nor. 

w ich , C on n . 
7,075 . - D R AWER PULL . - A . Shepard, Southington, Conn . 

7,076 . -LoCK CASE.-L. Wid mayer, New BritaIn , Con n .  

TRADE MARKS REGISTERED, 
1,578 to l,580.-HATs .-O. Benedlct & C o . , Bethel , Conn . 

l,581 . -FEBTTLIZER.-Loretz et al. , Ba1tlmore , M d .  

�mtri,au. 
1,5S'l & 1 ,583. -ExPLOBIVE COliPOUND s . -Giallt Po wd er 

C o .  et at. , San Franci sco , C al . 
l ,584 . -MoTTO PAPER� . -T .  Van Skel J i n e ,  Bro ok lyn , � . Y .  
1 ,585 . -ANILINE DYEs.--Wells & Co. , Burl ington , Vt . 
l ,586 . -�oAP . - J .  Eavenson & S O Il S ,  Philadelphia , l" a .  
1 ,5S7. -LINIlIEX T . -'r . K t rhlt l' ,  Goff'stown , N . H .  

�CIIED ULE O.l!' l'ATElS T FEES. 
O n  each Cave at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 0  
On each Trade �lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�:i 
On filing each ap p l ica tion for a Pa t e n t  ( 17 years i .  !I' ] ." 
Ou iSfming e a c h  origin al Patent . . . . . . . . . . . . . . . . . . . . . , S�O 
On appeal t o  Examiners - 1 Il - Ch l ef . . . . . . . . . . . . . . . . . . . .  � t O  
On appeal to C O ll1mi s �iollcr o f  Pa tent s . . . . . . . . . . . . . .  �:l0 
On a»p l i ca ti on l o r  Hels'ue . . . . . . . . . . . . . . . . . • . . . . . . . . . .  $30 
OIl a p pli ca.tion for E x t e n s i o n  o f  Pate n t  . . . . . . . . . . . . . $50 
On g-ranting the Extentlion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $.)0 

On rt I i ll g a Disclallll er . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . � I O  
O n  a n  application f o t" Design (3� ye ars ) . . . . . . . . . . . .  li' l O  
On applica tion fur ]) eslgn (7  years ) . . . . . . . . . . . . . . . . . .  $1 .) 
On a p p li cati on for ])eslgn (14 years) . . . . . . . . . . . . . . . . .  $!:lO 

VALUE OF PATENTS, 
A.nd How to Obtain Them. 

P r a c t ic a 1 H in t s  t o  In v e n  t o rs . 
ROHAHLY n o  Investment o f  a small 'am 

of money bril1gs a greater return than the ) expcnRe 1ncurred ill o btaining a pat en t , evell � � wh e n t h e  lllv e n t i on 1s b u t  a smal l o n e .  I�arge 

II I n ,'en ti on 8 are foun d to pay correspondin gly ti11. : � wel l . The name, of BlanChard; )Iot"se, lllgc· 

-, �::.a low, C ol t , Ericsson, HO''''e ,  :\lc C ormi c k ,  Hoc 

- I )" R n d  others, who have amasse d imm en se for· 

tun es from th eir inven ti on s , are w t' l l kn own . 

I And there are thou san ds of others who have 

t 'I. caltzcd l arge sums from their paten t tl .  

�lore than FIFTY THOUSAND i n velltore have avalled 
themAelyps o f  the service s of I\1UN:i & Co. durin g the 

TWEXTY·�l X  years they hava acted a s  eolt ct t ors and 

Pnbl1shers o f  the SCIENTIFIC AMERICAN. They s t a. n d  a t  
the head in this clasB of business ; and t h e i r  large corp� 

j)f aselstants , mostly selected from the ranks of the 

Patent OfHc e : men capable of rendef'ing the best service 

to the Invent or, from the experience pracLlcally obta.lned 
whtle examiners i n  the Patent Oftlce : enables MUNN & 
Co. to tlo everything appertaining to paten t s BETTER 

and CHEAPE R than any other reliablc agency. 
This Is the 
closing tn· 

q u l r y  I II 

HOW TO 
OBTAIN 

n e arly e y e ·  

r y  le t t er, descr1blng Born€' Inven tton which comes to this 
offic e .  A p08itive an s wer can only be had by present1ng 
a comp lete application for a patent t o  the CommisAioneI 
of Pa ten t s . Al.,I. application consists of a Model ,  Drd.w 
Ings , Pe tition, Oath , and full Speclfleatfon.  Various 
olllcial rules and formalf tles muot also be observed. The 
elfort s of the Inven tor t o  do all this business himself are 
gt."nerally without Sllccess. After gre !lt pcrplt:x1ty a.nd 
delay, he is usually gla d  t o  seek the a i d  of pl'r8 0IlB expe. 
ri enced i n  patent bus1 nr sB , and have all  the work done 
over again .  The best plan i s  t o  Bo l ici t proper �dyice at 
the beginning. If the parti es consulted are honorable 
men,  the inventor may safely confide his i deas t o  them : 
they wtll a dvi se whether the Impro" ement Is prob.bly 
patentable, and wfll give him all the direction, n e e dful 
to pro tect hi. rights . 

HoW" Can I Bes& Secure My Inventlonl 

Thi s Is an Inquiry which one Inventor n aturally asks 
another, who has had sorne experience i n obt aining pat. 
ents.  HiR an swer generally is as follows, and correct : 

Construct a neat model, not over a foot tn any dimen. 
sion-smaller if possible-and send by express, prepaid,  
addressed to l\IUNN & Co., 37 Park ROW, t oge ther w i th a 
de Acrip ti on of 1 t s  op eration and merits.  On receip t  
th ereof , they will exam ine t h e  Inyention carefully, and 
advi se you as to tts  pa tentabili ty , free o f  charge . Or, If  
yo u  have not timc. or the means at hand, to construc t a 
model , make as good a pen and ink ske tch of the im. 
provemen t as possible and send by mail. An answer as 
to the prospect of " patent wfll be received, usually. by 
return o f  mail. It is  somettm es best to have a Rearcb 
made at the Patent Office ; such a measure often Baves 
t h e  co st of an a p plication for a. patent. 

Prcllmlnarv Examination. 

In order t o  have �uch search, maKe out a writ ten de-

8cription of the invention, i n  your own wordS, and a 

penCil , o r pen a n d  ink,  sketCh . Send these, with the fee 

of $5, by mail,  addressed to MUNN & Co., 37 Park How, 

aud in due time yon will rec ei ve an ackno wledgmen t 

thereof, foll o w e d  by a written report in regard to the 

patentabil ity o f  your improvement .  This specIal search 

is made wi th great care, among the mOdels and patents 

at  Washington , to 8seert ain whether the improvement 

presented Is p a t e ntable. 

To Make an Appllcat10n Cor a Patent. 

The applicant for a patent shOUl d fu rnish a model o f  

h i s  invention if susceptiblc of on e , a l t h ough sometimes 
i t  may b e  dispensed with ; or, i f  the invention be a chem
Ical production , he mu st furnish samples of the Ingredl· 

ent s  of whi ch his composition consists. These should 
be securely packcd, the lDventor's name marke d o n  them 

and. sen t by expre ss , prepu.id. Small models, from a dis 

tance , can otten be sent cheaper by mail . The sat e � t  
w ay to remit money i s  by a draft, or postal  order, o n  

N e w  York, payable to the order of )1 U N N  & C o .  Pe rson s  

w h o  live in remot e  parts of t h e  country c a n  usually pur· 

chase drafts from their merchants on their Xew York 
corresponden ts. 

Foreign Patents. 

The populat ion of Great Britain is 31,OOO,OOlj of Fran ce , 
37,000,000 , Belgium, 5 ,000,(0); An stria , 36,OOO,0Cl0 ; Prussia. , 

4O,OOO,(XX),and Russia, 70,(XX),(XX). Paten t!!! may be secure a by 
American citizens In all o f  these countries. Now I s  the 
time, when business !. dull at  home. to take ad" anta�e of 
these immense foreign fields . M echanical 1mprovements 

of all kInd, are always In deman d  I n  Europe. There wfll 
nCTer be a better time than the present to take patents 
abroad. We have rel1able business connections with t h e  

prinCipal capitals of Europe. A large share of all the 

patents secured i n  foreign countries by American s are 
obtai nod throngh our Agency . Address M UNN & Co.,  37 

Park Row, New York. Circulars with full Information 

on foreign patents, furnl.hed freo. 

Caveats. 
Person' de,lrlng to file a caveat can have the papers 

prepared In the shortest time , by sending a ,ketch and 

description of the Invention. The Government fee for 
" caveat Is flO. A pamphlet of advice regardln� applfra 

t10ns for patents and caveats 1s fu rn i Rlw d gra t i s ,  on Rp· 
pl1cati o n by m u i l .  Address blrNN &; C\l .  :ri Park Row , 
New York" 

Val u e  oC Extended Patent ... 
DId pate n t e e �  realize the fact tha t t h ei r  i n v e n t i o n s  are 

li kel.y t o  be more p ro d uctive of profit du rin g the "<,veIl 

years o f e xt en �iOll t h a n  tlic first full  t erm for wh1clI t lH ' i r  
p a t e ll t !:!  w e r e  gra n t e d ,  w e  t h i n k  m o r c  w o u l d  avaI l  t h e m ·  

selve s of t h e  ex tcn � i o n prl Yi l cgc .  Patents  gl'tll l t e d  p r i o r  

t o  1 8Gl may be cxtl' lHle(1 fur �eyen y e a r s ,  for t he o e n e n t  

of t h e  i n v e n t or, o r  o f  h i f;  J :L'ir� in ea!'e o f  t h e  d{'c(' a � {' I l l' 
fo m er, hy due a p p l 1 c a t i oll t ( l  t h e  Pa t {, I l l  OJ l iCl' ,  H i n d  .... 
days heforl' t h e  t erm ina t i u n or t i l e  p a t e n t . T i l e  (' X t ( · l1 dl'd 
time lm:rcs to t hc Vencil t  of t h e  i lt ye n t o r ,  t h e  a�sigIl e c fl  
under t h e  1i r�t t e rm huying ll O  J'j;.� i 1 1 � u n de r t h e  ext cn � i l JJl  
except by s p e c ! a l  a�rccll1 t� n t .  The G n verume n t  fe e for 

a n  extc Ilfli o n  i !'  ;t:1O:J. uwi 1 t  I s  n e f· l ' s � a r.r t l J a t  good profch'  
s i o n a l  t-en'!ce t . e  ohtail lC  I t o  ('o n d l ll" L  UW husiucsi:! lwforc 

t h e  Pa t e n t  OttiL: e .  F u l l  i u f o rIWl t ! () Il :l� '  t o  e x t e n f' i O l l fl  

m ay be had by addrcs �i ng �Il'"x:-, &:. (\ ) .  : >�  \ " l rk  H U W .-:\l' W  
Yurk. 

Tradelnark,!o 
A n y  p erson or ftrm O om l c t l e l \  in  l n e  U n 1 t c (i S t l l t ( ' fl , O l  

any t1rm or ('orpo rn t i o n r e s i d i n g- i n  tll!y  forch�Il C O U ll t f')' 
where l'3 i m i l u1' pri vl l egeH nrp t'xt l 'I Hkd to e i t i ze n s of t h e  

Gni t('d S t a t c l'3 , lIlay rp �i -- t er t h e l r  c l ('K igl l �' a n t.! o b t a i n  pro · 
tectbn. T h l t'l  is very i l l l p o rt : w t  to m a n ufa e t urers in t II i !:!  

countrY, nnd e q ually .'( 1 )  t o  fl ' rcIg'Il f'rf' . For ful l  p art i cu · 

lar!'! a d drcsR �l rxN &, Co . . :-): h l r k  I : u w , S e w  \T ork. 

DesIgn Patellt ... 
Forelgll dcsigneI'::! and m a n u f a c t u r e r -- ,  w h o  s e n t.! j;{oodll 

t o  thIs c o un try, may �e(' l ll'e p a t. ell t s  h e n  upon their ncw 
pat tern s , and t h ll S  prev ellt (l t h e r :J  l rom l�\lJrll;a t i n g  o r  

�ell ing t l l C  ::l a m e  g o o d ::  i n  t h i t5  m a r k e L .  

A p a t e ll t  f o r  n dc sign may hc gra n t e d to any p c r � o n  
wlHnhcr c i t iz e ll o r  :t HeIl,  f o r  any ! l e w  al ld origi nal desi�Il 

for a lllanllfaetnrc.  b ll l' t  , ... t a t tl e ,  a l t o  n� li e v o ,  or ! ) :1  .. : e t 

any H e w  a n d  ori f{i n a l d e Rif!B for t I l l '  pri n t I n g  or \\ oo len 
s i l k .  c o t t o n ,  or o t ll e t  l a h I'lcF' . a u ,v [l\ ' \V a n d  o I'igi n a l  1 m 
prcH:;ion.  ornament, rat t p.rn . p r i n t ,  o r  Idc t u r e ,  r o  t iP 
pri n t e d , pa in te d , C �I. � t , o r  o t h er w i s e  p!utcd OIl  or w o r k e d  
i n t o  a ll y article o f  mau ufac t ure. 

Del';l,el1 pa t en tH are e(lUa ll.r as i m p ortaIl t  to dttze n s as 

to fore ign crH . Fur f ll l l p u r t k u l arfl Hcno for pam p h l e t  t t l 
�lt"x: .... & Ce . . , :n Park {{o w ,  X e w  Yurk.  

Cople" oC Patent8. 
PcrRoll E  ( lesfrlng auy p a. t �n t i�rmeu Jrum 18Jl i  t o  � u \'(mi 

ber �fi, 18(;7. ca n be � u p p l i (' d  w i t h  otticl t d  C O p l \.: l:!  at U re as · 

. onablc c o s t ,  t h e  price depcIltlillg ll P o n  t I l e  e x t e n t  u1 amw 
i u g s  a n d. l e n g- t h  of f! p e c l flca l i o n .  

A n y  p a t e n t  issued s i n c e  ); o \,pmber � 'j ,  l :-c.Gi, a l  w h i c I !  

t ime the Pa t e n t  Ofiiee I: U l lllll l' l l e e d  j l l'i n t i a g- thc drawings. 

and !:3pecificat1011!:3, may be h:td by remi t tillg' t u  t h i s  0 1 '  

!l c e  � 1 .  

A c o p y  u f  t h e  Cl:illTIS ur' a ll Y  I H l t C ! l t  h -� IWt l  tl J H e !.;  lS:iti 

wfll be furnlshe(1 for $! .  
\VI l ('1l or{ler1n g c o p l e f" ,  p l e a l':: t' to  r e m I t  for t i l e  �:lll lC a :,  

a b o v e .  a n d  �tat e n a m e  o f  n n t t� l l t r c .  f i t l e  o t  I n v c n r i o ll .lln ll 

d at e  of p a t ell t . A d d n' � f:i  ,\ 1  ( :; s & C o . , P : H e u t  ") o l i c i t c.rs 

87 ParI;;: H O W , Xt·w 1' 01'1:. 
�lUN:Y &; Co. will be llaj.p) t v  see in v en l Ors 1 n  pcrson 

a t  t h e i r  Office, o r  to advl�e t h e m  by l e t ter. I n  a ll Ulse6 

they may expect a n  honest o/liJi , o n .  ]<' o r  fl- n c h  c o n s ul t a · 

tlon s , opinioll H ,  and a uvi ce , no clla;'!7e i8 Jnmlf . '\ ri t e 

plaIn ; do n o t  use pencil  or p a l c  tnk ; be bricf.  
All bu stness comml t t c d  t o  o u r  care,  a u d. all COIlSUltU � 

ti on s , are kept sec'ret and 8ti'U · tl!l ('oll,fidf:'lt htt. 

I n  a l l  ma t t e rs p e r r:l i n i n g  t o  p a t e l l t s .  fiuch :\r; c lJ lH l u e t l r.g 

m t ( ' rfercIl c e � ,  pro(,lIri llg c x t e l l r; l o u � ,  clr:L w f u g  H1<sigu
mell t ti ,  examina t i o ll !'  int( )  the v a ! i / : i t y  0 1  pa.tt · l ItS,  etc. 
specia l care and. f� t t e ll t i oll i t'  gin'II . F o r  i n I 'o rm a t ion and 
for pam phlets of instructio n alHI a u  \'i ct' , 

Addre ss 
M U N N  &; C O . ,  

i'UBLI S H E I(� S C l E :\T l F I C  A:lI E IUCAN , 
3 7  Park RoW, N e w  � o rl� . 

OF�'1C1£ IN WA,; H l N GT O N -Vorner 1<' and 7 1 b  

Streels. o pposite Parc
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HOlV TO OBTAIN 

Patonts and G avoats 
IN CANADA . 

PATENTS are now grant'''[ t o  inV" ntoTH 
t n  Ca nudu . wi t h o n t  d : ,s U lI c t i o u  11 " to  t t l (' n :.l t i o u �  

a l i t y  o f  tlH' n p p H '  ,lIl t .  Tl1 e l)1'tl c e e d i n gf' t o  o b t a i H. 
p a t c u t f'  111 Canatb a \'C w ' <.l l' ly t h e  H a m e  a� 111 t h t: 

U n t t e d  S t a t e s .  'J' lw a p p l i c tl. n t i f< re q u i rl ' u  t o  f U r  

n t � h  a model , w i t h  s p e e i ! l l' a r f oll a n d  d ra w i n g s  1 '1 ( jUl1 1 i ·  

ca t e . I t  I s  al s o necebsary f o r  hi m  t o  81gn a l l ( l  lll H I\I� 

affidavit to th e or l gi ll a l ! ty o t  t h c i n n' n t i o n .  

T h e  to tal e x p e n s e ,  i n  ordi n ary e d s e s ,  t o  a p p l y  f U r  : �  
Canadi a n  p a t en t , i s  �i5, {; . ::; . c u rrcncy.  This i l l c ] u n c .:'  

t h e  governnH' I H  !ee� f o r  t ile fi r s t  f i v e  yr' a r � ,  a n d  a 1 1< 0  o u r  

(�lunn & C o .'s)  e l i a rt;{'t, tot' pl'eparinj!' d ra w i ngh . s p e c i fi ·  

catioll s  a n d  pa per:'.!,  aIl d  a t t e n d i ng t o  t h e  en t i re bu::: i l l e � r-: .  

T � e  holde r 01 t he patcIIt ttl e n ti t l e d  to t \\" o e x t cnsio: 1H  of 
the pate n t ,  eaeh for tlve Y P fl r s ,  ma ki ng' llft(>eJ� ycar� 

in all .  
If the invcntor a S 1! l gn s  tl ! ( ·  pa te n t , t h e  a�liigI\( 'e cujO) � 

all t h e  rights of th e l n vr n t o J' .  

A 81lH . l l  wo rkiug mo(lel 1lI 1 1st  I l l' f u r!l i � h e d ,  m a U e  t o  

a n y  e O ll ,'cn i e n t  8ealt � . T h e  d.i me l t ... i o ll H o f  t i l t '  m o d f> :  
sh ould n o t  e x c e e d  t w e l v e  i n c h e ... . 

If t h e  t n ve n t l O D  c () l I � l  .. t� of 3. (' o m p o � i t iol l  of JIl a t t l' r ,  
fl a m plcs of t h l' e lJ m po :' i t i o n .  a n d  alr-(J  of  t i l e  H e\'c ra i  : n  

g-re d l e n t s ,  m u :-: t  be t U r1 W - h t' ( 1 .  

Pcn;olis w h o  d e s i re t o  apply f o r  p a t e n t s  j n  C a n a d a  :t fp 
req uest e d t o  send t o  11 '"  l ,:\lrxN & C o . ) .  oy e x p r e � :, . k 
model w i th a d e s c r l p t i o n , t n  t h c l I  own l a n gu:q.{('. sli o w ·  
i u �  t h e m e r i t i'l  a n d  o p e r a t i o n  of t h e  i n v e n t i o n , 1" 1 ' ll l i t t l I l t{  

also t h e  f e e s  a fi  a b o \'('  f o l' � u c !l t e rm f o r  I h e  i, ll t t' l l t  li " 
t h e y  m A y  e l e c t .  'Y e w i l l  t h e n  lll nI c tl l :. t e 1 r  p r { ' p il l t' t h e  

drawings a n d  �p\.' c j tlcat 1 o n ,  a n d  s e lHi t i l (' l a t t e r  t o  t h e  

app l i can t for h i g  ex a m ma t i o n . Big-I l ll t nr e ,  a n d affidfH'it  
I t re n u i re� from f o u r  t o  twelve w e e k s '  t ime , a f t f' r c om · 

ple t i on of th e papert!,  to o b t a l l 1  t h e  de ciS I O n of the Cann · 

dian Pa t en t Office. I!emit t he fecs by checl! ,  (tra i t ,  o r  

l� o stal order . D o  H o t  b e n d  t h e m aury i n  t h (' b o x  w i t h  

mode l .  Gi v e u� y o u r  n am e i n  t u l ] ,  m i dd l e n fl U; C  hJ c l u <l c d  
Inventions t h a t l W Y e  already b c e n  pa ten t e d I n  tht·  

Un i te d States for n o t  morc than one year may a l e o bt' 

patented i n  C a n a d a . 
On fiUng an a p p l f c a t i o n  for a C a. n a d i a n  p a t e ll t .  the 

CommlA�l on er can�e� nn exam in at io n li t'! t o  the n ove l ty 

and u t i lity o f  the t n vc n t i on . If fo un d hcktng I n  e i t h e r  

o f  t h e 8 c  partic ul a rs , the app ltca t i o n  w i l l  be reJ ec l e d , in  
w hich eli se n o  p ort ion o f  t h e  f(� f': s  p a i cl w i l l  h e  rc t u rn p 'i 
to the upplfcall t .  

Inventors may t emp orari ly  s r c nr,' t h e i r  i m p rove 

men ts in CRnada by tHing Cfl1:eats .. cxpcn!;� the re o f ,  $3.i 
In full . 

For further I n format i o n  a b o u t  Canadian pate nts , aB� 
sign m e n t fl. ,  e t c . ,  a ddress 

�nT�;X &. C O . ,  

37 Park R .. w, 
.New York 
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BAIRD' S 

FOR PRACTICAL MEN. 
--:0:--

My new, revi sed and en!arged Catalogue of PRACTI
CAL A� V SCIENTh'IC BOOKS-96 pages, Bvo .-wlll 
be sent , frce of postage , to any one who w1Jl favor me 
with his address. 

RENHY CAREY BAIRD, 
IXD1:8TRIAL PUBLISHER, 

406 WALN U T STREI'T, Philadelphia .  
--:0:--

WA TS Ob 'S 
PracticB of Machinists & En[inBBrS. 
The �Iodern Practice of American Machio ists 

and Engineers ; Including the Construction, Applica
tion , and Use of Drills , Lathe Tool .; ,  Cutters for Bor-
:;:�s��)�������'1��1�t!��f;r TI:�

r
:al�:�i��

l
�es�n� v

t
�r� 

Hied by Actual Practice a t  the Lathe . the Vhle , anll 
�����I�'�?6['MJ;;�t����r�',j iRe\���::�

o
Jn�l�

n
e�1f��1��;: 

Gears , Belting', e tc . ,  etc .  By �ghert P. 'Yatso ll . late of 
the " Sdentlrle American. " Illustrated by eigh ty- s Ix 
eng-ravings . In one volume, l:.!lDo . . . . . . . . . . . . . . . . . .  :f2 . 50 
� By ma i l frce o l p ostagc . 

FAIRBAIRN'S 
PRINCIPLES OF MECHANISM. 
The Principles o f  Mechan ism and Machinery 

��;���.���\���i!?�I�(i;���r::·�1,
n
�t;��irfl

i
��

i
S
l
��o

O:o:tf;g; 
of  5t 1afts .  Coup l i ngs of Shafts ,  and Engaging' and uiB
e ngaglllg' ,.jesr. By "�m .  ll's lrbdrn , Es.J . , (J.E".,! LL . D ., 
F It . � . ,  F . G . � , .  CorrespolluiIJ g '\l ember of the N ational 
Ins I t ll t �  of France . and uf  t il e  [toyal Academy or Tu· 
rin i ChevalIer of  tne Legion of HOllor, etc., etc . .Beau· 
tlfully ! l iu.tr. ted by over 150 wood cuts . . . . . . . . . . .  $2 . 50 

IUr The ahove. or any -of my Books, sent by mail, 
tree ot pOR tage, at tho publtcatton pricefll. 

.My new ann en larged ( ATALOGUE 0.£1' PHACTJ· 
CAL A;:';D SCIE);TIFIC BOOKS-96 page,, 8,,0.-sent 
free to any one \vho wil l  furnish hIS address. 

RE�HY CAREY BAlHD, 
INDU ST1UAL PUBLISHER , 

406 WAL� UT STHEEl', Philadelphia. 
----

THE C OMMERCIAL AGENCY. 
McKILLOP & SPRAGUE CO. 

109 & 111  WORTII ST., XEW YOUK. 

---: 0 :---

The Rellister lor Jnnuary, 1874. Is now being 
prepared, and will be pub1 t �hed as soon after 

the 18t <Ui p08Ribl e .  

IT WILL CONTAm A full list of National 

and State Banks. 
Name and Address of every Private 

Banker. 
A Complete List of all the Manufac· 

turing and Business Men in every 
Town and Village in the United 
States and British Provinces, with 
Numerals giving credit and capi· 
tal in each case. 

The compilation is made from detailed reports at the 
otllces of the Agency , 109 and 111 'Vorth street . 

This Agency was the tlrst to undertake the reporting 
of the ENTIRE COUNTRY, and it8 1'ecord8 a're therefore the 

oldMt 1'11 exilltence . This gives 8 decided advantage , 
which it maintains through numerous AS80ciaterl and 
Branch Offices-by 8ystemat lc use of intelUgent travel
ing Agents, and by the employment of over 7,DOO local 
resIden t correspondents. 

An efficien t and economical Co l lection Agency is COll 
nected with the Institutio l l .  

Th� HEOISTEI� wi l l  he fOllnd a most valuable aSSist ·  
ant to every B :lnking and Commercial House in the 
country. 

SHORT HAND 1 5 0 words per millute In 
• " weeks. Send stamp for 

Circular. J .  A. G R A Y ,  P. O .  Box 4,847. N. Yo  

AGE�CY W ANTE D.-The undersigned, 
engll2'ed extens lvely in the sale to Bunders of an 

ar l 1c le o f  Hardware , deSIres to add soother real ly good 
th ing  in the  saml' l i ne 

F. B. STACY, 77 Cedar S t . ,  :-few York . 

FOR SALE -Colby & Thomson's Patent for 
�lerticine and Nursery Spoon. Granted J u n e  17. 

IS;3_ Address COLBY & '1'lIO�Il;ON, Saxonvllle, Mld
dlcHex Co. , �t ass. 

WANT E D-Every where-Live Agents for 
a new and Lh"e Home paper. MILLIKKN & 

GO U LD ,  al ive at �1 Bromfield Street, Boston , Mass .  

HAYING HAD A G OOD BID FOR MY 
Portable Heater and Foot 'Varmer, for the Eastern 

anu .11 idd le .. tates, I have cuncludeci to bell, reasonably, 
one � t,hte in each sectton, to have i t  well tntroduced tor 
����a �1� ngt�\:i i�e�l�'�a 1 :�g�:s�)�

e
� 

e
g�O � �t��g

I 
f �:nT��'ri 

or  Country and no opposttion. Now, Gentlemen , b1d u� 
lively for choice of  four States .  To insure anewer, send 
10 cts ·  for c i rcular and clerk. J NO .  B. CRAIG, Patentee, 
Allegheny City . 

THE HORT;;-;Ooc;N�L;--A-:-T=H�E�C�H:;O:U""C""K=-, -'-fr-o-m--:'4! 
'.FH� ��\1r

e
JR'iW1

t
�
e g6� ���,

n
M;�or t�����t. 

Niagara Steam Pump. 
(-'BAS. B. HARDICK, 

2S Adams st . . Brooklyn. N. Y. 

I YOung America Printing Press. 
For full particular! of the cheapest, most Blm� 

I pIe durable, snd effective press ever maue , 
- ; . address J O "EPIl WATSO N . B  Province Street, 

:; Boston j 53 Murra.y Street ,  New � or.b: . 

The H AWLEY KILN 
for burning brick. tile. po ttery, &c. Produces uniform 
reBults avotds inferior stock : saves fuel, labor and 
time. European Patents obt.ained. For griVtlet\es at. 
home or abroact, address 

103 F�it�n �. ,����Ork. 

WHA LEN TURBINE. No rIsk. to purcha.er 
PamDblet sent free. SETH ���_�. Ba l lston �oa. N. Y .  

TURBINE 

WatBr WhBBls. 
More than four times as 

many of James Ldrel'� 1m· 
proved DtJuble Turbine Wa· 
ter 'Vhecls tn operation than 
allY other kind .  24: sizes 
made, rauging from 5 %,  to 
9ti inches diameter, uuder 
h�<;,ds (rom 1 to  240 feet. 
Succefll�ful for every pur· 
posc . Large new pamph let , 
���t�{�,�t or6�r J)�gbi�Sl!lenca 
over :{O �ne illusfrstiolls, 
sent free to parties tn ter
ested i n  water power. 

.J A M E S  LE F �'EL & CO. , 
Springfield, Oh i o , &; 109 L l h 

______ _____ e_'rty St., New York city. 

�!I�'1�: �� fIllIIIIIIIJ///lltj) Y 
nr NEW CATALOGUE FREE. 

Smal l  Tools 01 all kinds ; also GEAR WHEELS ,  parts of MODI' LS, and mMerlals of all kinds. Castings of Small Latl les , Engines . �}6t'J��\'V �c'WIGHTMA;\, 
23 Cornhlll, Boston. Mass . 

$ 1 , 5 0 0, 0 0 0. 
Fourth Grand Gift ConceIt, 

FOR THE BENEFIT OF THE 

PUBLIC LIBR_\ RY of KY. 
DRAWING DEFERRED 1'ILL 31st of MWl'ch Next, 

to complete the sale of tickets and make a 

FULL DBA WING. 
12,000 Cash Gifts will be Distributed by lot 

among Ticket Holders. 
LIST OF GIFTS. 

ONE GRAND CASH GIFT . . . . . . . . . . . . . .  _ . . . . $21)0. 000 
ONE GUAN D C A S H  U I 1··T . . . . .  _ . . . . . . . . . . . . .  1 00,000 ONE G ltA N V  CASH G I F T . . . . . . . . . . . . . . . . . . .  1)0, 000 
OKE G R A N D  CASH GIFT . . _ . . . . . . . . . . . . . . . .  21),000 
O N E  GRAN D C A SH GIFT . . . . . . . . . . . . . . . . . . .  1 7. 1> 0 0  10 CASH GIFTS, $10,000 each . . . . . . . . . _ . , 1 00,000 30 CASH GH'TS, 5,000 each . . . . . . . . . . . . .  1 50,000 50 CASH GIFTS. 1 ,000 each . . . . . . . . . . . . .  50,000 30 CASH GIF'r s ,  500 each. . . . . . . . . . . . .  40,000 100 CASH GIFTS, 4{)() each . . . . . . . . . . . . .  40. 000 1,0 CASH GIFTS, 300 each. . . . . . . . . . . . .  45,000 250 CASH,GIFTS, 200 eacll . . . . . . . . . . . . .  50,000 325 CASH G IFTS, 100 each . . . . . . . . . . . . .  32,1>00 
1 1 ,000 ,-,ASH GIFTS, 50 each. . . . . .  . . . . . . .  51)0,000 

Total , I2,OOO Gifts , all Cosh , amounting to $1.500,000 
or The concert and distribution of gifts ��ll old· 

tively and unequivocally take place on the day now ;re.d, 
whether all I he t ICkets are sold or not, and the 12, gifts 
all paId in proportton to t t ' e number of tickets sold . 

PRICE OF TICKETS : P���J� ������
s'��oileHtl�·::t:��� I�t.h�xr T1���t���� �l,OCO ; liS Whole Ticke t s  for 5,000 ; �27 Whole Tickets for ,1u,OOO. No discount on less than $500 worth of tiCKets .  

App l ication s for ag'enc.ips and orders for t ickets shoa ld 
be addressed to THOIS. E. BUAMLETTJ!. Agent Public Library . Ky., and Manager Gift Concert , 
THOIfs�bl�.L

Ifir\r�ul�ln�,O��uE��i�'r�y·Ao:ents, 
609 HROADWAY, .N EW YORK. 

The American Tnrbine 'Vater 
Wheel. 
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Emerson, �how1ng the following' use
ful dlect of the power of the water 
utilIzed, being the highest results ev· 
er known . 

Percentage of Part Gate : � , 50.08 ; 

Xp�r�eh�
,
J8iJl�0�'��f� ; �'.f1:90. 

A full re�ort may be obtained of 
�Jn�Y,hlo� 

LLS & T.KMPL.K , Day-

Todd & Rafterty Machine Co. 
MANUFACTUHERS OF 

The  celebrated Greene Variable Cut-OlfEng1ne ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta. 
ttoBary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shaftlng

!.!"
"c. ; Silk, 

1�:ng
a
f��rrh:m�Wa��°ri����fa6�grfn

em
Co.,:�!�grK: 

Ists' Tools ; for Judson's Governors an8 Stop·Vttlvcs : 
Sturtevant Blowers ; and DUferentlal Pulley-Blocks . 
WAREHOOMS. ]0 BAHCLAY ST., NEW YORK . 
WORKS, PATERS

_
O

_
N

_
,

_
N

_
EW JER.sEY_. ____ _ 

Stationary and Portable Steam Eng1nes and Boilers, 
of all 8lzes. Send for Circular. CLUTE BROTHERS 
& CO., Schenectady, N. Y. 

P. BLAISDBLL '" 00., 
Worcester, Man., 

ManUfacturers of the Blaisdell Patent Upright Drills, 
and other first-class Machinists' Tool. 

A .  S .  G E A  R ,  
Sole Owner and Manufacturer of the GEAH VARIETY M����rl:: t\�f.�ltrat�e����ls�lrf;in�Mus-

U75, $o�nd��.l:�a'W�I��n�rcturer 

Wood and Iron Working 
M A O H I N B R Y , 

Steam Enlltnes & Mechanical Supplies, 
56 TO 62 SUDBURY S T . ,  BOSTO�, MASS. 

SHINGLE AND BARREL MACHIN ERY.-
Improved Law's Patent Shingle and Head!ng MI.

chlRe stmplest and best in use. Also, Shingle Heading 
snd Sltl.ve Jointers, Stave EqualtzersJ Headtng Plancrs, 
Turne .. , &c. Address TREVOR & Co. Lockport, N. Y. 

1832. . SCHENCK'S PATENT, 1871. 
WOODWORTH PLANERS 

And He-Sawing Machines. Wood and Iron Working M8 

g���?:�l!i�r.';.i:n,BJ'.I�:�n�
tc

ilB {Y��tlst����\c,,��: 

G E. ILLING WORTH, Neville St. Foun
• dry, Leeds, England, makes a Specialty 01 

bls to.inch Lathes. All pa.rts are mterchangeable, 
being made tn dupli cbte t by patent macbinery, thue en� 
suring Accuracy and ll:xcellence of Workmanship. 

NEW & IMPROVED P AT'l'ERNS.-MA-
CHINISTS' TOOLS-all olzes-at low prices. 

.K. UOULD. 97 to 113 N . J .  R. R. Ave . .  Newark, N .  J .  
a:,l( '" H Y W �  can �" l l  Fi,t;t 
Octave Piau us tor $290 ? tl1,u $300 

l'iallo bold 
whom make 

profit. We have 
sll ip direct to fami· 
price, anti warrant 

�f>nd for Illustrated cir· 
over 500 Banke-rs, Merchants, may know). u!)in� our Pianos. 

Please state w here you saw 
U. 8. Plano Co., 8 1 0 Broadway, N. Y. �ATTERN & BRANDING LETTERS-SHARP, 

Flat or Round !<J g Surfaces-Large stock. PAVE· 
M XT Letter.s> sultablc lor ARTIFICIAL STOKE· 
WORK. v ANDERBURGH, WELLS & CO., 

1B Dutch, cor. Fulton St . . ;\ew York. 
HE D WLDS' 

Turbine Water 
Wheels.  

3 0  years' experience enubles me 
t.o excel in Gearing Mills of all kInds, 
and furnishing them reliable, eeo·  
:;'��

lca
&�o'."¥A�i��¥�

c
9rllr,�:g 

Street, t\ew Yor..:. , 

The fact that thIs shafttng has 75 per cent great er J!ltrength, a tln�r finish , and ls truer to gage,than any OthCl in use, renders it undou btedly the most economIcal. "\\' e  are also the sole manufacturers o f  the CELEBRA.TED VOL· 
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc., �t\�� roost approved styles. J�J'iJI1t'LIf�!i�fMf.Pl1 -

T ry  Itreet, 2 d  and 3d  aveRues, Pittsburgh , Pa. 190 S. Canal st. Chicago. 
rF'Stocks of this Shafting In store aud lor sale by 

FULLEH DANA & FITZ . Boston, Mass. 
G.KO. pLACE & CO<,121 Chamber • •  treet, N, Y. 
PIERC);; & WHALIl' G, MilwaU Kee , Wis . 

M A  C H I N E 8, 
BAND SAWS, 

SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES. &c., 
RAILROAD, CAR, and AGRI 
CULT1;RAL SHOPS ..tc., 

prSuperlor to any In use. 
J. A. FAY & Co. 

CINCINNATI. Ohio. 

EMPLOYMENT: 
A GENTS WANTED 

FOR 
FOR 

A L L. The IndBpBndBnt 
A ftrst.·cl�8s Faml ly and Religious Journal . From �]OO to $2�0 Mslly made. Each Bubscrl ber receIves a 

premium worth more tha.n the Bubserlptlon price. Our 
new e legant Chromo. " Memories of Cbl ldhood," "Ize 
1 7x21, now ready for del lvcry. 'Vc want Boecial Agents 
for every town . For Tf'rms and l.J i s t  of Premiums , 
ad<!res" H. C. BOWEN 3 Park Place, New York. 

Barnes' Foot & �leam Power 
Scroll Saw. rn�� V:��ll ��i ��fi

e 
t�

f 
t��:

o
����t6e 

Br.clfet, 3 1n .  thick . Every Wood
worker should hav(' one . Four years 
in market-thousands USlIlg the;n. 

Persons o u t  of work, or that have 
�E:�� f��

e
pO

C
!�r 

e
:'��hrr;�� f��� � 

to SO cts. per bour. It i s a  p leasure t o  
rUI: one. -Say where you saw this , 

• ;.':'d�"!.dJ���� 
��"c"{����

n
-J?n:'-. 

bago Co. Ill. 

6 1  

AND PUNCHING 

DROP PRESSES. 
==--:-:c=-:::=-c-::c=::---:==------·---

WOODWOHTR SUHFACE PLAXEHS,  
$125. Planers and  Matchers, ,350. S. C . lIILL� .  

51 Courtlandt street New York. 1II! 10A DAY made by Agents selJing our n c wly pat 
'11' ented no .... elttes .  Samples mail ed for 25c . Cata 
logues free .  Felton & Co., 1 1 9  Xassau S t . ,  New )' or.k . 

WOOD-WORKING MACHINERY REX-
erally. SpecIa.lties, Woodworth Planers and Rlcil· 

ardson's Pa.tent Imtfroved Tenon Machines. 
Central, corn�l.fJ'kn

R'iiY ��rS�sc:r'R\IcHARDSON. 

Cold Rolled Shafting. 
Best and most perfect ShaftIng ever made, consu,ntly 

on hand In lbrge quantities, furnI sh(:!d tn an}, lengtlls up 
to '44 ft. AIBO, Pat .  COUplillJ? and Self�o1 l l I1g adJ ustable 
Hangers, pulleys, etc. G ll: OHGE PLACE & CO., 

121 Uil4mbers Street . i\ew \:orK. 

Sturtevant Blowers. 
Of every Size ana descnB��nG�oDrXcW �n

d(�.�d
. 

121 t.:hambers Street , New York. 

RICHARDSON, MERIAM Ill; CO. 
Manufacturers of the ls.test lmproved Ptl.tent na n 

cIs' and Woodworth Planing �lach1ne8, .\la tch lng, );aL-Ih 
�1��I�t?�31(!frZU1��nl\��8�������f[ctR�����a�1�11 ;H�: ��� 
Arbors, Scroll Saws Railway , Cut-ort, dnd Hl p·�<1W .\ l a 
Chlne�� Spoke and \VOO(t Turning Lathes, and VOl'10US 
other Kinds of Wood-working �l'ach1nery. Catalogucs 
and pr1ce lists sent on appllcatton . ..\lsllufactorYt \Vor· 
cestf..!r . MasEi. WarellOuse, un Liberty bt.  New YurKo I'; 

WOODB URY'S PATEN'!' 
PlaninfJ and Matchrirtf! 
and MoldJng Machines, Gray & Wood's Planers, �e lf·olllw-< 
Saw Arbors, and other wood workIng machlllt:!rf. SP�d�oi"c���i!:r�. � �� �'ll�t��rv8��;�;,t �f��·( �� I; . 
ll\�- EAGLE FOOT LATHES, 

AND AM.\TEUR TOOLS FOR TII l� JIOLID 1 Y B 

. 
PRJ£SKNTS for the I. J01S- l:'1' 1

.

b1b ,c-ru. .. Hrnctiye-Benctldal W. L. C H ASE & C O . ,  
9 3 J  9 5 ,  &. 0-7 Liber ty S t . ,  

.t\cw Y ork .  

1873 and 187'4. CatalofJues Free. 
Mach1nists' , Blacksmiths, ' Model MAkors ' , Pat tern �l a· 

kers'. Orgall Bu l laers' , Piano Makers" and Toob ll n d  
Supplies for  a l l  ClaSSP8 of l\1pehantC:l . 

A. J .  WILKI ;:'; SO :;  & Cu. ,  Boston .  �laS3 

MACHINERY s�n� �r d�'�l?lar ��;;�I.-�Vl�i"E 
, & co. 60 Vcsey st . •  N CHV Yo: b' .• 7('_G_"'j-L_E_A_N_JL_N_· (-, ':'�-I::-;-'-BEE cuvr u h E." 

�lontlll.r. '75 Cents  per Yellr .  S g m p ] e  copieR 
free. A. 1.  HOOT & C O  . .  

Med lna , Obio . 

Srl'];'N(�II ])1];' S �'or cutttng OUR'hP," ( .J ... Htenci1B,ull Bizf' s ,  A I " o  
� .:J.1 J .1 complete OUTFITS for Clo t h l r.g 
Stenclls and Key Checks, with which young 1 J } ( ' l 1  : l'e 
making from $5 to $20 a d<.\Y. Send for c'ltalogu(' , • .  ,d.  
samples to S.M . SPENCER.117Hanover 5t .Boston , :\la�� 

THE Union Iron Mills, Pitt.bmgh, Fa. 
The attentIon of Eng1neers snd ArCld tf'CT H  I s  tli. J l ! ' d  

to our improved Wrought-ln,n B r a In S  and Gl rJ f'r� ( p a t 
ented) . 1n whtch the compound welds bt, twt'cn tht.� at i 'm 
and fiange.s, whIch have proved so ob iec t lOuahi(' I II th(� 
old mode of manufBc�urlng, arc entirely aVOided,  W{' f\rt..! 
ore�ared to furnish all sizes at t el'm� at-: favorahlt fiS can g� �n ��II���Y b�:�:';b:'�ra���

c
r;g �

i XII }1� � f/f[t� tl��gl�,r��� 
Veneer Cutting l\'lacbilles . 

�POR SA LE, 
ONE ROTAHY MACHI�E, cuttlug 4 ft .  louo: ond j 

ft .  diameter. 
{) � E  S LIlJIXG )IAC H I N E ,  cut t ing 5 ft . (j in .  ] on�. 
Hoth in perfect order, wt lh  pu l l ( ' Y � ,  �lw 1 t i l l ;! .  e t c .  

Comulete for lmmcdia tf' use Prlre l o w .  "' ddre�K  - (,mo .  ,v, READ & ( : () . ,  181j to 200 Lewis B t . ,  F oo t  G i i I  l\: 6 t h  S t s  . •  E .  R. 
-a"Eo. ,v.-READ-& C O . ,  
8TE A�1 B A ND SA \V A ND 

VEN EER CUTTING l\IILL. 
186 to  2 00  LEWIf:i ST . , Foot  5 th  & 6 th � t s. ,  E .H  . . � l' W  York . ALWA YS OK 11 .\ :-> 11 :  
FULL STOCK 8 EASO;:'; E D  IL\ !1I> · \n l O n  Ll:�JBEH 

A�D CHO ICE  FIUUHED \'E .\ E E I{ S .  
The large't S t ock . 

The greates t Varie ty .  , 
The l o w e s t  pri('.�s . 

� Enclose stamp for Catalogue and Price List. . 

L-
ad-l'eS-cailmalic $5'. day I� t11 c1r own Cit! · 01' Town 

Addre s s  ELLIS M'F'G CO., ""h l thulfl , �1e. fl 8 .  

AGENTS \YAN T I£ !)-To Sell  State  and Coun ty Blgh t s l p " PATENT SARH TlG I l TE;:';ER 
OH. A"\"T[-SASH BATTL E r:. .  1' 0 1 furth('r p a r t i ('u l a rs 
addre 's SA�IUEL W. HAWLE Y, �Iedla, Del .  Co . •  Fa. 

BUERK'S WATCBJ)1AN'S TIMl:S ;)1£ -
TECTOR.-Important for &1. l&rge Col'pOrstf O!L 3  

��h t�:
n
u��g��

r
!��ur���Ci��B��ro�U�� �fw;��;�02.��� 

g:;���:�dt�;�
ecfriil:�ache8 dUfe����. n�\l�atOf M s  

P. O .  Box 1,057 B08tflL.,  .\' P 8 � .  
N. B.-ThIs detector 1 e  covered by two U. � ,  Patl?llt;s 

Part1es us1ng or selling these Inetrument8 vo' iti.1 ... "'!ut p.u ·  
tho�tv frOID me will be dpalt wi t h  't,l'·co rdlnji\" to 1 9 "7 ,  

© 1874 SCIENTIFIC AMERICAN, INC.
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Back Palre - - - - - - - $1.00 a line. 
Inside Page - - - - - - - 7:J cents a line. 

jf/Ilgravings may head adrertl8ementl� at the same rate per 

ine, by measurement; as the letter press. Adverti8ement8 
must be received at publication ojftce as early as Friday 

morning to appear in next iS8ue. 

HIGHEST PREMIUM (Medal) Awarded and Indorsed by 
�=, Certillcate from the AMERICAN INSTI. A ¥fl, ,: l' UTE as " the best article In the market." 

' =:!::: ' . /�,  iii;i ! ,'i ;' . ,' 

Lt�ar?:���������1J>3:�era'Tl���1�n tra
l
;�-E:��e;B

t
.
c. 

H. W. JOHNS. 
8 ,.  lUAIDEN LANE, NEW YORK, 

Patentee and Sole Manufacturer . ESTABLISHED 1658. 

FOR SALE-Second hand Engines and 
Boilers of all Sizes, 2 to 60 H. P. All Rebunt ,  

Good as New . Send for Clreular. 
JAMES HILL & CO., Allegheny, Pa. 

B U I L D E RS Send for Catalogue. A.J .BICK· 
NELL & CO . ,  27Warren st., N.Y. 

P R O S P E C T U S  
OF TilE 

AMERICAN ARTISAN, 
for 1874. 

-- : 0 : --

The A�1EIUCA� ANTIS.\N, hitherto published as a 
Weekly, was changed ,  the 1st of Janua.ry, to a 

M O N T H LY Pl' B J,ICATION. 

Each number contains THIRTY·TWO LARGE QUAR· 
TO PAGES, equal to 12S of t he ordlnarymagazln� pages. 
The publication Is )lORE PROFUSELY ILLUSTRA· 
TED THAN H[THERTO with 
ENGRAVINGS EXECUTED IN THE HIGHEST STYLE 

OF THE ART .  
No expense w;n be spared to fill I t  with INTEREST · 

ISG AND ISST RUCTIVE MATTE'R. 
The Magazmc is cut, stitched, and supplied with a 

beautiful cover . 
The principal purposes of the Magazine are to dlf· 

fuse Scientific Information among the Industrial Classes 
-batn employers and employed-to ELEVATE THE so
CIAL STATUS OF THE PRODUCING CLASSES, and to hasten 
the time when those who do the work of the world 
sha11 control the rewards of Labor. To this end, the 
acope of the Magazine will include 
DISCUSSIONS OF ALL S UBJECTS CONNECTED 

WITH THE IND [,S1'RIAL INTERESTS 

OF IHE C O UNTR Y 

AND 

ADVANCEMENT I� THE SCIENCES AND ARTS. 
WITH SELECT. ENTERTAINING, AND 

INSTRUCTIVE MISCELLANY 
FRO"M 

THE BEST A V AILABLE SOURCES.  
Able Contributor. have been engaged for the com· 

Ing year, and the Publishers are now negotiating 
with others . The Publishers pledge themselves ,  not 
only to maintain the highest Literary, Sclentillc, and 
Typographical Excellence, but to present articles writ· 
ten in a populllr and entertaining style, that all may 
read and enjoy .  They will also aim at all possible 1m· 
provement which experience may 8Ugg,.st. 

SUBSCRI PTION PRICE. 
One copy, one ycar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

six months . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 
Three copIes, one year . . . . . . . . . . . . . . . . . . . . . . . . .  5 . 60 

six months . . . . . . . . . . . . . . . . . . . . . .  2 . 80 
Five copies, one yeaT . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . 75 

six months . . . . . . . . . . . . . . . . . . . . . . .  4 . 50 
The February Number will Issue about tM 20th of 

January, and will be  placed on eale oy all respectable 
News Dealers . ANY NEWS DEALER WILL ORDER 
FOR THEIR CUSTOMERS. 

The February �umber will contain the following En· 
gravings : 
N cw  Scroll Sawing Machine . . . . . . . . . . . . . . . . . . . . . . . .  3 cuts. 
Hotary Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 cuts. 
Fine Machine Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 cut • .  
New Wire Fence . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  4 cuts 
Hand Drlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 cuts. 
Minur Inventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 cuts .  
Notices of Foreign Inventions . . . . . . . . . . . . . . . . . . . .  5 cnts. 
Anrient Egyptia.n Balance . . . . . . . . . . • • • • . . . . • • • • • • . .  1 cut. 
How to determine a Square Acre . . . . . . . . . . . . . . . . .  1 cut. 
The Gramme Magneto Electric Engine . . . . . . . . . . .  , 1 cut. 
Overhead Crsncs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 cut. 
Sllk Winding Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 cut. 

THIRT Y ' F I Y E  ENGRAVINGS. 

A FEW OF THE PRIXCTPAL ARTICLES IN THE 
FEBIlUARY NUlIIBJo:H. 

THE O R D E n  OF ILLL'lrINATI REvrVE D  gives an account 
of n. new society ORGANIZED FOR TIlE SCIENTIFIC EDL'
CATIOY OF ITS �lE)I B E R S ,  and probably destined to exert 
an important influence tn molding pubUc opinlon. 

Peril:� of t h e  Coal Jlin e .  

B.rUrmination of )-farine Mamma li a .  

Silk Cult ure in  America (illuxtrated) . 

CoUon .... lIill8 (Jf Lauca.s1li1·e. 

IIor8e Power qf Steam Boilers. 

Unde?'grou n d  COlZ't'eyancf of Beetroot Juice. 

:New Recipes. 

.. No Waste in Manufacl1t1'e,Q . 
Bursting Of Trees struck by L ightning (interesting ex-

periments) . 
.TI)£nt  Stock Company Farming . 
Pi'opof.erl Int'en torl'l' [}nion . 
The Final Struggle. 

And many other minor articles of great intereAt and 
value. 

The ARTISAN being clec�rotyped, back nnmbers,from 
January, 1874, can always be furnished. 

SUBSCRIPTIONS CAN BEGIN AT ANY TIME . 
A s?mple copy sent to any address on receipt of 12 cts. 

B ROWN & ALLEN, 
�:i8 Broadway. 

J titttfifit �mtritnu. 

Univ e r s a l  D ri l l C huck 
c .  H. REID '8 PATENT , AUG 'L'S'l' 12, 1878, 

A success. Heartily endorsed by all using it. Stronger and 
more durab le than nny other. Holds drills from 0 to ",  full 
size and wtll hold much larger by turning down shanks to % .  
Is operated quickly and atwu-

II
s easily ; cannot CIog

J 
set, or In 

��l W:Jr�f��OU!r1!cf]��
e
Xl1 ar

a
eS fl��; !fth

n 
f�11e-:�r�ag�,D:�

ag� 
re turned if nofsattsfaCtOry . F. A. HULL & CO .. Manufacturers, 
D anbury, Ct. bend for Illustrated Descriptive Clrcnlar . 

Working Models 
And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center st .. N. Y. 

NOYE'S MILL FURNISHING WORKS 
are the largest In the Unlt.d States. They make 

Burr Millstones, Portable MUle, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to lIour mll��·1:�'lYM� �a�a6'ifu�u1falo. N. Y. , f D O U B L E  A C T I N G  

B UOKE1-PL UNGER St����ps 
VALLEY MACHINE COMPANY, 

Easthampton, Mass. 

FOR SALE-An Old Established Perfumery 
business and factory, situate in the city of PhtIa

delphta, Pa., in perfect running order, comprising ma
chinery, fixtures, s tock, goodwlll, and with or without 
buildings, the owner desirIng to retire from active busl· 
ness on account of declining health. A rare opportu
nity is offered to investors who desire to establish a 
lucrattve and extensive business. For particulars, apply 
to MAT. JOS.FASSIN & CO., No.39 Beaver St., N.Y. clty. 

KEEP Y O U R  BOILERS CLEAN. 

A N T I  LA M I NA 
prevents and removes scale in Steam BOllers-<ioes not 
Injure the Iron. In use over six years. Patentell. Cor-
re·spondence invtted from dealers in supp}tes. 

P JOSIAH J. ALLEN'S SONS. Philadelphia. a .  

SUPER-HEATERS 
Save fuel and BUpp1.l' DRY steam. Easily attacned to 
any boiler. HENRY W. 

�JIli�:'fist����¥ork. 
For testing Ovens. Boller 

Pyrometers. line., Blast furnaces, 
Super·Heated i�3r�.sOIl Stllll'ifJRY W. BULKLEY, 

9S Liberty St., New York. 

$20 per day. 1000 Agents wanted. Par· 
tlcular. tree .  A .H .BLAIR & CO.,St. Louls,Mo. 

mON PLANERS, 
ENGINE LATHES, DRILLS. &c .  Send for Price List. 

N EW HAVEN MANUFACTURING C O . ,  
New Haven, Conn. 

• THE BEST SOLID EMERY 
, 

, 

WHEfo:LS .nd patent Grinding Ma· 
chines are manufactured by the 
AMERICAN TWIST DRILL COMPANY, 
Woonsocket, R .  I .  
- IT EVERY WHEEL AND EVERY 

_ _ - MACHINE WARRANTED .  

T H E  

S C I II N C S  R B C O R D  
A Yearly Compendium of Selentillc Progre.s and 

D1scrlT��ra��a;1se ��Jl�v�e f��1f8�f2.50, 
will be issued in .January next. 

The volumes for 1872, 1873, 
DOW ready . 

THIS NEW AND 
splendid annual book 

p resents In brief form the 
most Interesting Facta and 
D1scover1es in the vanous 
Arts and Sciences that have 
transpired during the urece
ding year of title, exhib'ttn� 
in one vIew the Genera.} Pro· 

f:;���
f
rl��:t':::��� :the fol· 

1.-CIlEMISTRY AND MET· 
ALLURGY. 

2.-MECHANICS AND EN· 
GINEERING 

B.-ELECTRICITY, LIGHT 
f.-¥ltJNJ�gJ'f:"EmDra. 

clng New and Dseful ln· 
ventions and Discover1es 

5.
_

ii�Wfht
o 
.J.�

E b�J�i. 
CULTURE. 

S.-AGRICULTURE. 
7.-RURAL AND HOUSE· 

HOLD ECONOMY. 
S.-MATERIA MEDICA, 

THERAPEUTICS, HY
GIENE . 

'.-NATURAL HISTORY 
AND ZOOLOGY. 

10 & n.-METEOROLOGY 
TERRESTRIAL PHYS· 
ICS, GEOGRAPHY 

12.-GEOLOGY AND MINERALOGY. 
13.-ASTRONOMY , l�;-':':O��:i.; desires to be well Informed concern· 

lng the irogress of the Arts and Sciences should have a 
copy of SOIli:NOB REOORD. It Is a mo.t Intere.tln., and 
valuable BOOK. and should have a place In every House · 
h
�

,
��g���&l:f���ryB.andSOmely Bound. With Engrav· 

mrent �'i:i:kro· all part. of the country, on receipt of 
the price. A liberal discount to the trade and to &an· 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., PUBLII!HERS, 
3,. Park Row. New York CltT. 

THB B CIEB IIFI C AMERI CAB will be sent one year 
and one copy 01 S CIElJiCE RECORD on receipt of $5. 

SCIENCE RECORD F@ 18"� and 18,.3 now 
.. ady. Each 12.50 . 

BOILERS AND PIPES COVERED 
With " ASBESTOS FELTING ;" saves twenty·llve per cent. In fuel. Send for circulars: 

A S B E S T O S  E' B L T I N G C O M P A N Y ,  
Nos. 816, 318, 320, and 322 Front Street, New York. IIlrAsbestos ln all quantities and qualities for sale. 

BORING MILL. 
For Sale Bormg Machine. 48 Inche" Swing. with ilJ

ot· 
Hog Attachment . made by Thayer, Houghton & Co. , or
cester, Mass. It has been used but Htth;, and is tn ex-
cellent condition. Apply t'kILES TOOL WORKS, 

Hamilton, Ohio. 

MANUFACTURERS' CHEMICALS,ORES, 
Metals and Minerals for Steel, Iron , Glass Makers, 

�lu�n6�lJe�llo� �;!���e���
t
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timony-1Volfram Ore-Asbestos-Hydrofluoric Acld-
�?6:!Ic:.�
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Soda . Ch loride Calcium-Black Lead, Metals of Mag· 
nestum, Aluminum, Cadmium, Bismuth, Arsenic. All 
chemL�&:sJ���iE�rgf{TWANGER, 55 Cedar St., N . Y .  

DAMPER B ft S T A ND LEVEH 
REGULATORS alii GAGE COCKS'. 
M U RRILL & KEIZER, 44 Holliday St . . Balt. 

To MACHINISTS & MANUFACTURERS. 
How to make Lathe snd Planer Tools that can be rUll very fast speed w1thout drawing the temper ; very valuable for other purposes, drills, &c .  Directions Bent by mal l ,  $!) ; samples, specifications and deed (to hold 

good for one factory right. if ever patented ) .  sent by Express (C .O .D. ) $15. Address FOHJ<:MAN ELDRI UGfo: , Harrisburg, PIl. 

REYNOLDS & CO. 
MANUFACTURE 

SCre1,VS & Bolts 
For Machinery of every variety. 

ALSO 
Bridge and Root Bolts. 

STEEL & IRON SET SCREWS 

to:����
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�t�eB. i!8�re�r��mi�
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No. 145 East St. , New Haven, Conn 

$100 to ft50 per month guaranteed � sure to Agents every. 
where selling our new seven strand White Platina 
Clothes Lines. Sells readily at every house. Samples 
free. Address the GIRA.RD WIRE MILL" Philadelphia, Pa. 

Universal Hand 
Pl anina- Machine, 
A abor·savlng Veil.· 
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Indispensable to all me· 
tal-working mechanics , 
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work In any direction In 
a moment .  }"or Inform
ation. address MR.nuf'r, 

JACOB E.  SUITTERLIN, 
60 Duane St . . N. Y .  

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S  S O N S  

MANUF ACTURRB8, TRENTON, N. :r. 

FOR Inclined Planes,Standirur Ship RiR"ging, 
Bridges, Ferrie!, Stays, or Guys an 'berrtckB & ""6ranes 

Tiller Ropes, Sash Cords of Copper and Iron. Lightning 
Conduct ... s of Copper. Special attention given to holst· 
Ing rope of all kinds for Mines and Elevators . Apply for 
otn,nlar, giving price and other information. Send for 
oamphlet on Transmission of Power by Wire Ropes. A 
larKe stock constantly on hand at

lo�'1rfEf:e;r;�����t�
e 

CHAMPION SPRING MATTRESS-The 
late.t and best ImJlrovement. Do yon want a hea"lthy and comfortable be.d ? Here It Is. The softest, eaSIest, Chea

�
est, most popular, and durable S
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�� t��a�I��� ��:::: pered stecl springs, so unIted that the pressure Is equally distributed. Easily moved or carried about the house. 
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B
��� be used on lIoor without bedstead. N o  under bed reo Q.ulred. Needs only half thickness of hair mattress. The regular size double bed, 4 ft. 6 1n. by 6 ft., eontalno 19', T���I M�r������ f�f��

n
!r

s
m���y I:r�f�te��\ian �:��� other. Warranted notselesB. Any sizes made to order S�nd for pictorial circular. Retail price of double bed I f��·w��m�
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o., MaKers, 10"� Cham· 

American Saw Co. 
NO. 1 FERR Y ST., NEW YORK. 

Movable·Toothed Circular Saws. 
Eccentric Geared Power Presses. 

C. HENRY HALL & CO . .  20 Cortlandt St . •  N.Y. Ctty . 
THE PULSOMETER. 
The Simplest, most durable and ellectlve 

STEAM PUMP now In use. Will pump gritty 
or muddy water w1thout wear or in1ury to 
tts parts. It cannot get out of order. 

B r a n c h  D e p o t s . 
11 Pemberton Square, Boston, Mass. 1327 Market St., Philadelphia, Pa. 
5Y Wells Street ,  Chicago. Ill. 
South Western Exposition, �ew Orleans. 
811  & 813 North Secon,l St . ,  St. Louis, Mo. 

RANSOM SYPHON CONDENSER perfect. 
and matntalns vacuum on Steam Engtnes at coBt of 

one ner cent Its vallie. and by its use Vacuum Pans are 
rnn with full vacuum w1thout Air Pumn. Please call at 
the Company's oltlce, .Bu:tralo , N. Y. Circulars sent to 
any address. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

"I,ml��:!'." Strongest, Cheapest. Best. 
In the te.t at Holyoke, In 

1872. the Houston gave the 
highest percentnge ever 
8hown in 8 reliable test and 
the bhrbest RVerR8'e re .. 
Bults ever obtained. In 
R����:lr��fd� 

i
rt�V��p':��r� 

Ity over all othel'il . Emer· 
son's full report furnished on 
application . Send for Clrcu· 
lar . 
MEHRILL & HOUSTON 

IRON WORKS, 
Beloit. Wiscon.ln. 
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OF THE 

SCIENTIFIC AMERICAN . 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 

TWENTY·NINTH YEAR. 
VOLUME XXX. -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the third day of January, 1874, a 
newvolun::e commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede
cessors. 

The SCIENTH'IC AMERICAN Is devoted to the Inter· 
ests of Popular SCience, the MechaniC Arts, Manufac· 
tures, Inventlons,Agriculture,Commerce, and the indus 
trial pursuits generally i and it is valuable and instruc
tive not only in the Workshop and Manufactory, but also 
In the Household, the Library, and the Heading Room. 

The best Mechanical Paper in the World ! 
A year's numbers contain over 800 pages and several 

hundred engravings of new machines, useful and novel 
inventions, manufacturing establ1shments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 
No person engaged in any of the mechanical pursu!t s  

should think o f  doing without the S C [ ENTIFIC A1[ Cl'I 
CAN. Every number contains from six to ten engravIngs 
of new machiuQs and inventions whtch cannot be founu 
In any other publication . 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,8.00 
One copy, six months . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  1 . 10  
One copy, four months . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .. 
One copy of Scienttflc American for one year,and 

one copy of engraving, "Men of Progress" .. 10.1t' 
One copy of Scientific American for one year,and 

one copy of " Science Record " for 18�4 . . . . . .  �. O:f 
Remit by postal order, draft or exprCRS. 
The postage on the Scientific American i� five r c n t �  

per quarter, payable at the office whcre recei ved. Call 
ada subscribers must remit, with suhscrfption, 25 cent  s 
extra to pay postage . 

Address all letterB and make all Post 01flce ord�rB and 
drofts payable to 

MUNK & CO., 
87 PARK ROW, NEW Y ORK 

THE " Scientific American " is printed ...n.\}j 
CHAS. ENE'C JOHNSON & CO.'s INK. Tcnth •• � 

Lombard sts. Phlladelphla ,  .. nd 59 Gol<l ot •• New Yora 

© 1874 SCIENTIFIC AMERICAN, INC.




