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W. J. R says: 1. I have always had a taste I J. H. asks: What are the objections to the 

for ma�hlnery and mechanIcal englDeerlng; 1 have stnd- , calorIc eDgIDe? A. It Is 100 large and heavy, on ac· 
led severdl hooks pertalnlDg dIrectly to the.e mOjecta, connt of tbe low pressnre generally employed. 
as well as nnderstandlng geometry qnlte Ihoronghly, W. B. asks: What is used to fill and make and algebra as far as cnblc equatloDs. 1 am now tryIng cast Iron smoolh hefore palnttDg? A. It Is generally 
to get Into a machlDe shop as an apprenttce, believIng sumclent to gIve one or two coats of red lead. 
that the theorettcal kDowledge I can gaIn from hooks, 
backed by the practtcal, obtaIned In the shop,wtJI Ilt me 
much b�tter tor a mechaulcal eDglneerthan the former 
aloDe. Would you advIse me to do as I propose ? If 
Dot, what courae do you thInk I should pursue? A. We 
thInk that your plan Is a very good ODe. 2. What are 
the best wurks to perfect me as a mechanIcal eDgtDeer? 
A. We can recommend all Bourne's works on the steam 
engIne. You should also have a good work OD pbyslco, 
8uch 8S Ganot's or Df'8Cbanel's, and a reliable trflstiPe on 
workshop practice, such &8 Knight's H Mechanician and 
Constructor," ortbe U Machinist's and M111wrlJi!:ht's A8� 
stetant. " You will abo need a work on drawing. 

T. H. C. asks: Can you give me the actual 
number of pounds of power which cODstltute a horse 
power? A. The horse power of an englDe or a machIne 
ts a unIt, orlgtDally adopted by James Watt, BDd now 
generally accepted by enrlneers. It Is the amount of 
work requIred to raIse as,ooo pounds one foot hlrh In 
<me minute, or. 88 it is commonly stated, a horse power 
is 83,000 foot pouDds. 2. Is there aDY gtven Dumber of 
pounds, te.ted by dynamometer, that wtJI equal the ac· 
tnal power of the horse? A. A. See p. 820, vol. 28. 
-

G. D. R. asks: 1. Would there be a gain in 
power ID maklDr a three cyllDder .team eDrlne, by put· 

tlog the three cyllDders equldlstaDt ID a cIrcle aDd at· 
tachlDr the plStOD rods to the same craDk? A. Such aD 

.eDrlne Is maDufactured ID EDrlaDd, aDd has beeD de
scrIbed In onr columDs. See p. 291, vol. 29 . 2. Is there 
aDY sImple test for detecttDr adulterattoD of HDseed 
.oil? A. It should have a speclllc rravlty of 0'9895, at 55" 
Fat. 

V. says: Let there be given two boilers, A 
'aDd B . .Ii. bas two cy,IDders attachet! to It, the dIameter 
.of each .of whIch Is 6 IDches. B has ODe, of whIch the 
.dlameteTls 8'�86 IDches. All other thlD.S belDr the 
same, would a combination of the power of the steam 
that Issues from the uyllDders of botler A be le8s, equal 
to, or rreater tbaD tbe power of the .Bteam that Issues 
from the CylIDder�f boUer B? Tbe areas 01 the two 
cyllDde's of the bolier. A, takeD torother,are ju.t equal 
to the area of the cvllDder of botlerB. A. If yon meaD 
to ask whIch wtJI use the most steam for a g lveD power, 
the slDrle or the double eDrlDe, we would lay the lat
ter. 

B. F. W. says: A friend ofmine built a mill 
wIth aD overshot whee: 18l> feet ID dIameter; aDd ID' 
.teadof rUDDIDrthe water over It ID the ordlDary way, 
It COOleS to toe top of the wheel aDd makes a half turD, 
thns runDIDr backward or .toward the lIume IDstead of 
rUDDlorfrom It. Is there DOt a loss of power lu rUD
DIDI' It I D  this way, by pUddeDly chaDrlDr the course of 
the water? If so, how much? A. There Is a loss of 
power correBPoDdlDr to the loss of velocity occasIoned 
by the turD. 

G. D. F. asks: How can I raise a quarter 
eUDce weIght half an Inch hlrh, by mercury or alcohol 
put In a bottle or a tube? A. We do DOt ret avery clear 
Idea .of what you mean. If you Intend to have the 
welrht suspended bya cord oyer a pulley, some mercury 
.or alcohol .an be attached to the other end of the cord, 
to raIse It. By means of a bent tube, the weIght placed 
tn one lercan be raIsed by the �reponde ... nce of mer· 
cnry or alcohol In the otherler. 

N. O. B. asks: 1. Has the magnet ever 
polDted due Dorth? How much does It vary now ? A. 
The varlatton dI1l .. s, and Is cODstantly chaDrlnr at dif
ferent poInts of tbe earth's surface. There are POIDtS 
In whIch tbere Is no varlatton. 2. Is there any person 
who makes a bnslDess of maklDr poetry, and where can 
I HDd hIm? A. We thInk that the edItor of nearly any 
paper devoted to reneral literature can rIve you the ad· 
dres3 of a number of such perdoDs. S. Is there any 
pump that wtll pump water eDough to drIve Itself? A. 
No. 

W. D. S. sends an insect which has excited 
cODslderable curIosIty, as to Its orlrln and what It eveD. 
tually turDS Into. It was llrst seeD In a small stream of 
clear water. which rUDS only In wet seasons. The IDsect 
looked like brlrht red blood ; but on close Inspectton It 
proved to be a small worm. The worms accumulated 
UDtII there was a mass whIch 6parkled aDd rllstenetl. In 
theouD. I cleaDed out the strfam, but the next day an· 
other mass had accnmulated. They are constantly In 
motton In the water; aDd when out of tt and left dry, 
they.oon dle. I send a sample In abottle. A. The In
sect ts a specimen of canthocamptu8, a genus of ento .. 
m?8lraca, of the order copepoda, and famtly c/iclopldlll. 
Cllaracterlot'co: Foot Jaws small, sImple; IDferlor an
tennre, stmple i ovary single. Four spec1es, one aquatic, 
three marme. CantlwcamptuHminutus: Tborax aDd ab. 
domen Dot dlsttDctly .eparate, cOUslsttDr of ten ser
ments succe.slvely dlmlnlshlnr In sIze, the last termln
attnr In tlVO short lobes, from whIch !bsne two 10Drllla· 
mentl!, sltJlhtly serrate on their edges; antennoo short, 
seveD·JoIDte<l ln themale, nlDe ID the female; InferIor 
antenD'" sImple, twO·jolDted, the Ilrst JoInt with a small 
lateral JOIDt, termInated by four ret",; feet, Ilve paIrs 
CommoD In dltches,color:reddlsh, lenrth about 0 66 Inch' 
"Mlcographtc DlcttoDary," Gtlmth & HeDfrey. Dr.Par· 
nell states that ' be Lock Leven trout owes Its superIor 
sweetness and rIchness of tlavor to Its food, which con
sIsts of small shellllsh and enlomo.traGa. The.e anImals 
abouod In both fresh alld salt water. The ova arc fDr· 
nlslled with thIck capsules, aDd Imbedded In a dark 
opaque subs"ance, presentlnr a mInutely cellular ap
pearance, aDd occupylDr the Interspace between the 
body of the anImal and the back of tne shell. ThIs Is 
called the epblpplum. The shell '0 often beauttfully 
trampareDt, somettmes sp�tted wIth pIgment; It con· 
o,sts of a substance known as chltlne, ImprerDated wIth 
a v:uiable amount of carbonate of Hme, which prodnces 
a COpIOUS e1lervescence on addItIon of a small quantify 
of acId; aDd when boiled It turns red, lIke the lob 
sler. SometImes It con.,sts of two valv"suntted at the 
baCk, and resembllDr the bIvalve shell of a musoel 
others are oImply foldtd at the back, so a. to appear 
like a bIvalve, but are really not so; or they consIst of a 
numoer of rings or segments (c. tninutu8, for tnstance), 
AU the enlom08tracaare best preserved In a SOIUttOD of 
chlorIde of IIme.-(Hogr's "Mlcroscope,"pp.557,558,559) 
Not useful for a colorlnr m,tter. 

W. F. M. asks: Why is it that in some 
steam eDglnes the ecceDtrlcs are aet In .uch a manner 
that, when the full throw of one la uP, that of tbe otber 
Is down; aDd In othersaraln, when tbe throw of one Is 
up, that of tbe other la half way? A. WbeD tile eccen
trIcs are set wIth centers opposIte, reneral1y one Is for 
movlDg the valve when the enrlDe Is rolng abead, and 
the other Is for the backln .. motIon. When the center 
of the eccentrlu I. 900 away from the other, the second 
eccentflc ordlnartly moves the cut· 01f valve. 

R. F. B. says: I wish to build a sail boat 
for use on a small pond, where there are Bome spots of 
low water. WhIch wtll be tLe hest, a centerhoard or a 
keel hoat. and of what dImensIons shall I make It? [ 
want It ahout 16 feet long anI! to he a swift runner. 
How shall It he rIgged and of what shall It he hutlt? A. 
We wocld recommend a center board boat, cat·rtgged, 
from 6 to Heet beam. 

J. L. K. asks: Which runs the easier, a 
waron wIth 4 foot wheels or one with 8 foot wheels? 
A. The former. 

C. W. K. asks: How can I calculate rolling 
frtctton, for instance, the resistance to the movement 
of a car wheel on the track? Is tbere any work whIch 
treats on thIs subject? A. It must be determlDed by 
expelimeRt. See Morlo's" Mecbanlcs," Clarke's II R&tl
way Practice," Pamborn's "Treat1se on the Locomo
tive," Colburn'S >'Locomotive Engineering," and the sci· 
entlllc periodIcals. 

R. J. J.- You do not send sufficient data. 
The best waterwheels uttltze about 75 per cent of the 
power applied by the water. 

E. W. A. asks: Why is the name live oak 
applied to the tree of that name? A. The Dame of live 
oak was DO dODb'applled to thIs tree OD accouDt of Its 
rreat durabtllty, '8 tile followlnr qU'ltatlon from 
DownlDr's" Landscape GardeDlnr" (6th edltloD, p.l�6) 
shows: " The live oak' (querw8 v rena]. Thlsllne .pe· 
cles wtJI DOt thrIve north of VIrgInIa. Its ImperIshable 
tImber Is th4 most valuable In our foresls; and, at the 

South, It Is a Ilne park tree, when cultlv.ted rrowlnr 
about 40 'teet hlgb, wIth, ho wever, a rather wIde and low 
head. The thIck oval leaves are everrreen, and It Is 
much to be regretted that thIs noble tree wtJI not bear 
our norchern winters." 

C. R. P. asks: What is the power of a 
steamenrlne with cylinder 16 mcbes In dIameter and 24 
Inches stroke, with steam at SO Ibs. per IquarelDch, 
slides cutttDr 011 at 9 Inches, and runDlnr at 75 revolu· 
tlODS per mInute? A. As we have frequently polDted 
out In former repllel, questlons of this nature caDnot 
be answered wIth any derree of certaInty, un Ie .. fur· 
therdata are rIven, that can only be determIned by ex· 
periment. For instance, in the present caso, althouJth 
the pressure of steam ID the boller Is SO Ibs., we can only 
ruessat the Inlttal pressure In the cyllDder; aDd al· 
thourh the poInt of cuttIDr·o1f Is rIven, we caD not de· 
clde, except by experIment, whether wlrc-drawtDr also 
takes place. Lastly, we can only esttmate the back 
pressure. If the case I. of much Importance, you had 
better call In aD eDrlneer. 

T. J. says: I have a small bath boiler, 10 X 
861Dches, to run an enr'ne l)8xS Inches; the Ilre Is below 
ODe end and the heat roes up around the boll .. about 
half way. A coal Ilre wtll run the engtne slowly, but a 
wood Ilre Increases the speed to about double that of 
the coal. I would lIke to knew how to Ilx tt so as to 
run the enrlne wIth a coal Ilre. [t caD be done oy brIck· 
IDr the botlerln and exposlnr almost all of the surface 
to tile IlTe; but that Is not practtcable In thIs case,as the 
boiler lo In the thIrd story. The eDglne exhausts IDtO 
the cblmneyand Is about 5 feetfrom the botler. A. We 
do Dot understand whether or not you are troublp.d 
about the draft. If not, It mlrht be well to raloe your 
ifate. If the draft Is bad, probably there Is somethlDr 
wroDr wlth the chImney, or the manner of cODDectlon. 

P. S. asks: 1. What can I saturate or 
paInt a cubIc foot of 1)( IDCh boards wIth, to make It 
much harder and duraNe for Iron to rub agalD st? A. 
TImber Impregnated with corrosIve sublimate, reslDou. 
matters, or creosote Is sfold to be harder than before. 2. 
WtJI It do to have a cIstern sunk In the cellar of a house 
for holdlDg the water from the roof, wlth�ut damarlDr 
the water? 01 course, I wtJI have a draIn for the over 
plus. A. Such clsterDs areverycommon. 8. Is the wa· 
ter from felt roofs lIt for drtDklDg aDd COOl<IDr pur· 
pose.? A. Yes. 4. WhIch Is the cheapest aDd best for 
a sIphon to be used for water for drlnklor aDd cooklDr 
purposes? A. Galvanized Iron wtJI aDswer very well. 

C. McC. says: I am running an engine in a 
mlDe; lhe boliers are 2,500 feet trom tbe engIne. We 
have lately cove ed our steam pIpe from botlers to en 
rlne; It takes the same pressure at botlers to do the 
work as before we covered pIpe. J. C. thlDks I had 
ourht to run wIth les. sleam on account of the pIpe be· 
Inr covered. I claIm that It makes no dl1lereDce a. '0 
preasnre, but that steam can be made and kept up wIth 
less fuel on account of less condensatton. WhIch 10 
rlrht? A. You do not send eD"urh details. As a reno 
eral rule, the 108S of pressure Is less wIth covered pipes 
than In the caee wbere they are exposed. 

A. D. P. asks: Is there any compound for 
removIng scale In botlers, whIch It wtJI be prudeDt to 
use under any and all cIrcumstances? We are obllred 
to use water f rom varIous localttl.s, and the ImpurIties 
with which we have to contend are, of course,constant
Iy chaDrlDg. A. We do not know of anythlDr of so 
reneral a preventtve character. 

W. C. says: 1. I have a small boiler that 
leaks badly under tbe lIrebox. What would be the best 
remedy to stop It? The boiler la 6x6� Inches, andls COD· 
nected wIth a small cyllnd.r,lx�� Inches stroke. A. A 
rtvet or patch, If the sheet Is cracked; caulklnr, If the 
JoInt leaks. 2. [ have cODstructed a telescope like that 
descrIbed on p. 7, vol. SO, and I use a double CODvex lens 
for the eyepIece. Would a plano-convex lena marDlfy 
more? A. No. 

W. S. W. asks: 1. What is the correct de
lInltlon of sOUDd? A. Sound IS a peculiar oeDsatlon ex· 
cIted In the orran of heartDr by the vIbratory motIon 
of bodIes, when thIs motion Is traDsmltted to the ear 
throurh aD elasllc medIum. 2. If there were no ear, 
would there be any souDd? A. Not as we uDdcrstaDd 
It. 8. Is not sound prodtlced only In the ear and no· 
where else? A. Yes. 4. About what s'z�aretheplece. 
of II<lD whIch are rrafted? A. See p. 811, vol. SO. 5. I. 
the fUDctlon of the spleen known postttvely? A. We 
believe DOt. 

W. T. W. asks: Which is the proper way 
to put a burr on a bolt, wIth the lIat .lde toward. the 
h'ad, or the beveled edrea toward the head? A. So 
that the convexIty I. toward the bead. 

W. P. S. asks: Can you tell me what course 
of .tudy In m�cbaolcal engtneertnr Is neces.ary .fter 
leavtnr collere, and on what term. ne learnere taken 
Into macblne ehop. aDd enrlneerlDr worka? Wbat 
time Is necessary to learn tbe trade? A. U you /Co in
to a machIne ohop, the pay will be merely nominal, say 
lIftycent. a day. llanYYOUDr meD puraue thl8 conne 
with very good re8DltI. 

s. P. B. asks: Upon what conditions are 
road steamers perm1ttf'd to run on common roads, In 
the States where they are now belDg used? A. We be· 
lIeve that In geDeral matters of tbls kInd are settled by 
tne towDshlp or couuly authorlttes. 

J. H. O'K. says: A friend of mine has a 15 
horse eDgIDe of about Sfeet 61Dches stroke aDd 6 lDche� 
bow; the engtnettselfrUDs well enough, buttt "whoops' 
ID the exhaust so much that It caD be heard for Dearly 
a mile. I cODtend that,lf you reduce the exhaust pl�e 
to oDe half Its dIameter aDd dlspeD-e WIth a bell whIch 
Is OD the t'lP of pIpe, It wtll avoId all" whoopIDr." Am 
I rIght? If DOt, what wtll preveDt It, as It aDDOYS me 
aDd my Delghbors very much? A. It seems probatle 
that your pi aD would stop the Dolse, whIch, however, 
seems to rIve IDdlcattoDs of a very perfect exhaust. It 
mIght IDcrease the back pressure .lIghtly, to make such 
a change 8S you propose. 

F. D. says: 1. In the cab of a locomotive 
that had the vacuum brake,I saw somethlDr shaped like 
two 10Dr·Deck squashes, joIned to�ether at the top. The 
lIremaDsays that there Ie an arranrement ID.lde such 
that, when steam Is let on, It draws the aIr out and 
forms a vacnum. What Is that arraDremeDt, nnd Is It 
pateDted? Islt a. economIcal as a vacuum pump would 
be In the use of steam? A. It works on the prIncIple 
of the ejector condeDser, or the steam sIphon. Proba· 
bly It Is not as economIcal as aD ordlDary pump, but It Is 
more con, enlent. 2. Would not an enrlne lItted for 
steam run If the exhoust pIpe were kept In a vacuum 
aDd the supply pIpe opeaed Into the aIr, wIthout uslnr 
steam? A. Yes. 

P. W. D. asks: What kind of wire gauze 
Is used for mIners' lamps? A. USDally brass rauze, 
made of No. 20 wIre, wIth 36 meshes to the Inch. 

F. H. D. asks: If it takes a certain amount 
of steam to drIve a pl. ton sIx IDches, will It take as 
much aralD to drl ve It twelve IDches, wIth the same 
pre,sure UPOD It? What Is the proportton of steam be· 
tween a long stroke and shert stroke of plStOD wIth the 
lame pre8�ure upon each? A. It, &s we understand your 
questton, the full pressure of steam Is admitted ID each 
case, It will take as much more steam In the second 
case as the lenrth of the second cylinder exceeds that of 
the Ilrst. 

P. D. R. asks: 1. Why will a spoon in a 
rlass Jor or tumbler prevent Ito belDr cracked when hot 
water Is poured In? A. Before we attempt to gIve an 
explaDatlon, we desIre to satisfy ourselves of the fact, 
whether orno a tumbler, that wtJI break It hot water Is 
poured IDtO It wheD there Is no spoon present, wIll not 
break when the spoon 10 In It. BDt In attempttDr to 
make tbe experlmeDt we eDcountered the followlDr dI
lemma: If the tumbler does not break wIthout a spoon, 
when hot water Is poured In. what use Is there of trylor 
tbe experIment wIth a spoon. If It does break, wlth
out the spoon, onr tumbler 1s gone, and we cannot try 
what mlrht have happened With the spoon. It Is evl· 
dent that one and the same tumbler must be ueed; It 
wtJInot do to compare dl1ferent tumblers. If our cor· 
respondent will ret over thIs dlmculty and prove the 
fact, we shall repeat the experlmeDts and work out the 
explanatton. 2. What metals transmIt heat and cold 
the quIckest? A. Stlver,rold, and copper. 

A. P .. of Vienna, Austria, says, in reply to 
A. M ., who asks now to lInll the weIght of a person's 
head wIthout cutttnrlt 01f: I put thc person (of course 
naked) on a balance aDd get the welrht of the whole 
body. Cdll thIs P. Have a casklarre enough for a per· 
son to sIt In, sttll I eavlnr space over the person's head 
withIn the baslD. Have a perpendIcular line drawn 
on one sIde of the basln,aDd mark It wIth a scale so that 
you can tell, by expertmeDt, how many cDblc feet of wa· 
ter you have In the «ask. Put water Into the cask up to 
hall Its hlrht,aDd marl< the place on the scale. Let the 
r"nOn sIt In Ihe water so deep that hIs head It til be just 
out of water; mark again the place on the sca]e, and 
tbe dl1fereDce of tbe two places Will show exactly the 
cubIc volume of the body without head; let us cull thIs 
V. Letthe person plunge eDtlrely Into the water,so 
that Ihe head also II nnder water, and mark agaIn the 
place on the scale. The difference of tlie number 
marked the lIrst time and thIs number wtll sbow the cu
bic volume of the eDtlre persoD IDCludlDr the head; let 
us call thIs V. Now, of course, dlllerentvolumes of the 
bodybeloll1 t�ken,thelr welghtslDust be In proporttoD to 
tbelr cubic volnme, aDd therefore V : (V -v) : : P : x,where 
V Is the cubIC volume of entIre perlon and v the cubIc 
volume of pelIon exclusive of the head; tberefore, 
V-v=the cublc volume of the head, aDd P=the weight 
of the eDtlre person: and therefore x, that Is t b e  weIght 
of the head, Is very easily f�und. 

W. D. M. says that A. L. can make artificial 
hODey as follows: To 10 Ibs. surar, add 8 Ibs. water, 40 
ifalns cream of tartar, 10 drops esoence peppermlnt,aDd 
8 Ibs. straIned honey. Flrstdlssolve the surarln water, 
and take 011 the OCUID; then dIssolve the cream of tar· 
tar ln a little warm water, whIch you wtll add wIth some 
little stlrrtnr; then add the honey; heat to a bolllnr 
POIDt, aDd stIr for a few mInutes. 

C. C. G. says, in reply to J. W. T. S., whose 
chlckeDS sutrerfrom cholera: Put assafrettda Into theIr 
drlnklnr water, and I thInk you wt;) have no further 
trouble wIth chIcken cholera. 

H. A. says: In explanation of the difficulty 
of blowlnr a dIsk of paper from a sImilar dIsk plared on 
the end of a tube as tIIustrated In a recent number of 
your journal, I lend the followlDr SOIUttOD, surrpsted 
by an arttcle In the Popular Science Monthl1l, entttied 

"The Atmosphere as an ADVtl." In blowlDrthrough the 
tube, the force exerted on the paper dIsk Is cODllned to 
the area of the InterDal dIameter of the tube, the actual 
Increase of po",er rIven by the breath belnr compara· 
tlvely small. ThIs column of aIr, In order to dIsplace 
the paper, must move °a column in tront, and eqnal to 
the area of the paper. Tbe dIsk of card Is of u.e oDlyto 
steady the paper, so as to keep It In a perpeDdlcular 
POSlttOD and to keep the forcel exerted ID parallel ItDes. 
The stronrer and more suddeD the blast throurh the tube, 
the closer wtJI be the adherence of the pa�er to the 
card. 

MmlmALs, BTC.-Specimens have been re
ceived from the following correspondents, and 
examined with the results stated: 

O. D. R.-It eonsl.tI of carbo.ate of lime, carbonate 
of marnesla, carbonate of Iron, and aUtca -D. B.-It la 
aulphDret of Iron.-M. S.No.11B black oxIde of mangan· 
eee. If thIs was found at tbe place whereY0'lr letter "'as 
writtoll,lt Is Interestlnr a. belnr the lint found In VIr· 
gtnla, and sbowlr g aDother of tbe few locaUttes In the 
UnIted States wbere maDran�se Is fODDd. If there Is a 
quanttty of the ore you sbould have It fully aDalyzed 
and reported upon. No.1ls raleoa or sulphuret of lead. 
-W. J. C.-Shall be glad to report on the character of 
the speclm.ne you .end, aDd, If truly valuable, to say .o. 
-R. D.-They are garnet. of dt1ferent colora and varl· 
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etle •. -H. B. B.-Send on your speclmeDs.-J. H. C.-It 
Is ral�na orsulphnret of lead -Ii'. B.-No. 1 Is hepatIc 
pyrites. No. 218 Iron pyrltes.-D. P. S.-The specImen 
contalDs some marnetlc oxIde of Iron dls.emlDated 
through a quartzose matrix, but no sfl.-er was found on 
assay.-J. M H. wrttes from New IberIa, La., aDd sends 
some specImens found on Pettt Anse IslaDd. where tbe 
LoulslaDa salt mInes are sItuated. The toporraphy aod 
formatton of the Island Is rather curiOUS, belnr a suc· 
ces.lon of htlls aDd valleys,rlslnr suddenly from an end
less salt marsh whIch surrouDds It. The speclmeDa were 
taken from a deep run through ODe of the htJIs. Tbe 
lead·looklnr parttclesln the sandstone exIst In con.ld
erablo quanttty. They have exclteli much curIosity. A. 
The brlrht crystals ot black color and metall1c lua· 
ter'are rhombohedr.l crys�als of specular tron ore. 
Much of It Is attractable by the marnet, and Gan be 
pIcked out from the sand by rUDnlDr a stroDr mar· 
net tllrourh It. Some of It contalDs a certaIn percent· 
are of tItanIum. The ml"ute crystals are delicately 
ttnted pInk crystals of quarlz. 

C. H. F. asks: What is slater's cement 
compooed of?-T. M. P. asks: How ran I construct a 
sImple aDd cheap dry house lor drylDII: fruIt on a .mall 
scale?-O.J.T.asks: 1. How can I c.se·harden breecll 
actlODS of breech 10adlDr runs, to rIve them tbe Illouded 
appearance? 2. How can I color tWist aDd lamInated 
steel ahot rnn barrels to make tbem show the twl.t," 
we see In Imported oDes?-S. H. R. asks; From whom 
dId the nerroes sprlDlI:, and what causes theIr black 
color?-B. P. asks: How csn I make paper ImpeDetra. 
ble to lIoseed ot! ?-B. F. B. oayo: There Is a preblem 
whIck 80me ODe has fOUDd In a work published many 
years btnce wh1cb is as follows: "A man at the center of 
a cIrcle 560 yards In (Iameter, starts ID pursuIt of a 
horse runnlDr around Its clrcDmference at the rate of 
one mllelD two mInutes ; the man roes at the rate of 
ODe mtle In six minutes, and rnDS dIrectly towards the 
horse In whatever dIrection he may be RequIred the 
dlstaDce each wtll run before the man catches the horse 
aDd what Ilrure the man wtJI descrIbe." I hardly tblnk 
Itadmltsof a solt tlon UDder the above condItion. : but 
were tbey reversed, thdot 18, it the man were running at 
the rate of one mtle In two mlDDtes, aDd the horse one 
mile In sIx mInutes, what would the answer be? 

COllllllUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AllBRICAN 

acknowledges, with much pleasure, the reo 
ceipt of original papers and contribution. 
upon the following subjects: 

On the Vienna Exposition. By A. D. 
On the Sun's Attraction. By H. B. and by 

A. L.L. 
On Light Freight Cars. By H. S. B. 
On the Madstone. By R. D. S. 

Also enquiries and answers from the follow· 
ing: 

W. E. L.-J, T. W.-M. E.-G. W. H .-P. J. K.
E. G.B. 
Correspondents In dltrerent parts of the country ask 

Who furDlshes plaDs and machInery for steam laun
drIes? Who supplies cotton seed hullers, decortlcatora, 
and otl preases? W.lere can a subscrIber obtalD a cIder 
press? Who sells che.tDut hoops for casks? Who make. 
wIre sIfters aDd baskets? Who makes Ihe best metallic 
self·packlDg for plStODS, with brass rlnrs, etc ? Make .. 
of the above articles will probably "romote tholr Inter· 
est. by advertIsIng, In reply, In the i!lCIXNTIFIC A1IlUII
CAli'. 

Correspondents whose InquIrIes fatl to appear should 
repeat them. If Dot then pubUshed, �hey may conclude 
that, for rood reason., the EdItor deClines them. The 
address 01 the writer should always be rIven. 

Several correspondents request UI to publish replies 
to theIr enquIrIes about the patentablltty of theIr In
ventions, etc. Snch enqulrlos wUJ oDly be answered by 
letter, and the parties should rIve theIr addresses. 

Corre.pondenta who wrIte to ask the address of certaIn 
manufacturers, or where specllled artIcles are to be had, 
also those havlllg roods for sale, or who w�nt to lInd 
partaell •• hould .end wIth theIr commuDlcatlons an 
amount sumclent to cover the cost of pnbllcatlon under 
the head of " Business and Personal," whIch Is .peclally 
devoted to sllch eDqulrtes. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letten Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

May 19, 1874, 
AND EACH BEARING THAT DATE. 
[Tho.e marked (r) ara reluued patent •. J 

ADVtl, G. Hornby .................................... 151,028 
Aurer, hollow, J. D. WaIte ........................ 151,178 
Ball ear. G. Smith ........................ .......... 151,168 
Bale tte, F. L. Bat.s ................................ 151, 000 
B,le tte, J. J. HarIDS ............................... 151,120 
BallooD, J. Hartness ................................ 151,124 
Bath. vapor, C. A. Munro .......................... 151.149 
Bed bottom, J_ V. Taylor .......................... 151,(62 
Bedstead, foldlnr cot, W. Wrlgbt ................. 150,993 
Bedstead, wardrobe, HarrIson et al ................ 151,020 
BeehIve, W. T. Bush ............................... 150,955 
Bee hIves, moth trap for, I. Hobson ............... 151,1�8 
Bell, door, E. C. B.rton ............................ 150.984 
Blouse, 'Workman's, S. Laskey ..................... 151,140 
Bolier, waSh, J. A. JODea .......................... 151.031 
Bolt and rIvet trImmer, R. Faueett .............. 151,111 
BrIck machIne, K. T. Barton ...................... 151.074 
Brldre gate. draw,Gasser &Severln_ ............. 15U,949 
Broom handle., palntlnr, Kitzmiller & Smltb ... 150,002 
Brush, shoe, J. Ry.n ................................ 150,978 
Burner;' 'vapor. J. F. Marsh ........................ 151.0�0 
Buttons, macblnery for p ollsblDr, R. H. Isbell .• 150,960 
Buttons, pol1shlnr, R. H. Isbell. .................. 1�0,909 
Can for cool1nr mtlk, G. W. Fluke .............. 151,016 
CandlestIck for ChrIstmas tree, G. W. Rerl.lng .. 151,Il!i5 
CaDe and umbrella handle, G. Edme ... .......... 150,945 
Car brake, W. L. Belt ................................ 1&1,078 
Car brake, A. F. Gue ............................... 151,118 
Car coupling, L. W. Powls ......................... 150,9'74 
Car, dumpIng, F. Pet"ler ...... .................. 151,156 
Car replacer, E. Newcomb ......................... 150,9'71 
Car starter, Carpenter & Bailey ................... 150,936 
Car atarler, C. L. Praerer .......................... 151,052 
Car atarter, T. Scboley ............................. 151.16& 
Cars, rellector for railway, C. S. Buck ............ 151,081 



Carburet.r, F. G. Palmer . . . . . . . . . . . • • • • . . • • . . • . . . .  151,158 
Carpet sweeper, H. H. HerrIck (r) . . . . . . . . . . . . . . . .  5,875 
CSl"rln.gp, chlld's, W. Stewart . . . . . . . . . . . . . . . . . . . . . .  150,984 
CarrIage trlmm1n!!:s, rUbber coated, A. Albrl!!:ht 150,997 
Cartrl<lJ!'e, Hart & Lo.an . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,1�1 
CartrIdge load .. an<l cap extractor, Hart & Logan 151,122 
CarvIng tool. C. Fon tana . . . . . . . . . . . .  .. . . . . . . . . .  150,918 
Ch.ndeller .lIdlng drop light, W. J. Buck . . . . . . .  151.088 
Cbandeller sliding drop lI.ht, B. Tbackara . . . . . .  151,171 
Chucks, ja .. s for metai. G. R. Stetson . . . . . . . . . . .  1,0,983 
Cburn, A. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,049 
Churn dasber, D. Moore . • • . . • • • • • • • • • • • • • • • • • • • • • . •  150,969 
Churn dasher. S. J. Olmsted . . . . . . . . . . . . . . . . . . . . . . .  151,152 
Cigar tip former, G. H. B.tchelder . . . . . . . . . . . . . . .  15\,075 
(;Ia.p for elasUc bands. A. Llebenroth . . . . . . . . . . .  151,086 
Clasp, tlr.ket, H. N. Rucker . . . . . . . . . . . . . . . . . . . . . . . .  150.917 
Clock, H. A. T .  Reinecke . . . . . . . . . . . . . . . . . . . . . . . . . .  151,056 
Clotbes frame, L. Magee . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,O3'l 
Clotbes Une fastenIng, E. Taylor . . . . . . . . . . . . . . . . . .  150,988 
Clotbes pounder, E. Attwel!. . . . . . . . . . . . . . . . . . . . . . . .  150,999 
Clothes pounder, M. W. Fry . . . . . . . . . . . . . . . . . . . . . . .  151 .118 
Coffee urn. C. HItchcock (r) . . . .  . . . . . . . . . . . . . . . . . .  5,8'<6 
Condenser, electrical, C. A. and 1. S. Browne . .  151.()'l4 
C ooler for milk and butter, Osoorne & Gaston . .  151,046 
Copper by tin, precIpitating. T. S. Hunt . . . . . . . . . . .  15U,957 
Cordage, electrIc conducllng, T. L. Reed . . . . . . . .  151,157 
Corn and potato coverer, F. DIetz . . . . . . . . . . . . . . .  151.104 
Corn, removln!!: �enns from, N. A. Conklin . . . . . .  151.092 
Corset steel, M. Tomlinson . . . . . . . . . . . . . . . . . . . . . . . . .  151,175 
Croze, J. W. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.188 
Curry comh, J�. \f.errtll . . . . • • . . . • • • • • • • • • • • • • • • • • . . .  151,148 
Curr}comb, G. H. W9terhouse . . . . . . . . . . . . . . . . . . . .  151,180 
Cutter head, J. M. Waters . . . . . . . . . . . . . . . . . . . . . . . .  151,067 
Dental tool, H. E. Dennett . . . . . . . . . . . . . . . . . . . . . . . .  150,913 
DerrIck, H. Call . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,089 
De.k • •  chocl, W. P. Uhllnger . . . . . . . . . . . . . . . . . . . . .  151,171 
novetantng machIne, A. Davl . . . . . . . . . . . . . . . . . . . . .  151 ,098 
Drill, rock, R. Fletcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,112 
Drilling machIne metal, J. Tufford . . . . . . . . . . . . . . . .  150,990 
F,levator, J. Fen.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,014 
Engine, petroleum dynamiC, J. Hock . . . . . . . . . . . .  151,129 
Enl?ln., .te.m, J. Houpt . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.952 
Engine hou .. warming tire, H. V. Coleman . . . . . . . 150.988 
F.ng1nes, rellet valve for fire, G. J. Orr . . . . . . . . . . . .  151,Oj5 
F.nglne, surface condenser,J. Houpt . . . . . . . . . . . . . .  150,952 
Eovelope counttnl< m3fJIIlne, etll .• A. A. Rli:eutan 151.158 
Fan, &utomatlc. G. H. Thomp.on . . . . . . . . . . . . . . .  ;. 151,172 
F,'nces. const.ructlng rail, J. W. Graham . . . . . . . . . .  151,11� 
Fire .. cape. R. Busttn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.007 
Flsll batchlng bOX, O. N. Bryan . . . . . . . . . . . . . . . . . . . .  151.050 
FI�nl!e unIon, J. R .  Worswlck . . . . . . . . . . . . . . . . . . . . .  151,186 
Fla.k, mohler' •• I. )[aGulre . . . . . . . . . . . . . . . . . . . . . . . . .  '1�l,O�8 
>'Ioor cloth., etc .. F. Walton (r) . . . . . . . . . . . . . . . . . . .  5,822 
Flower pot bolder, 1<:. Lvnch . . . . . . . . . . . . . . . . . . . . . .  151,142 
Fountain, parlor, R. V. Brtesen • • • • • • • • • • • • • • • • • • • •  HH,OOS 
FruIt dryer,E. A. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,Id5 
F'rutt gatherer, Kelsey & Newton . . . . . . . . . . . . . . . . . .  151,186 
Fuel, artltlclal, H . .\Iautb� . . . . . . . . . . . . . . . . . . . . . . . . .  151.041 
FurnAce, bot a1,.., M. Funk . . • •  · • • • • . • • • • • • • . • • • . . • . • •  151,017 
Ga •• generaUn!!: and carburettng. C. H. Crawford 151 ,095 
Oas, beating and illumInating, J. G. Hlunt . . . . . . .  151.002 

G •• re!!:ulatoT, A. C. Crondal. . . . . . . . . . . . . . . . . . . . . . . .  150.912 
Gate, farm, J. A. Cordray . • • • . • • • • • • . • • • • • • • • • • • • • • •  151,094 
Ode, farm, S. H. Wheeler . . • . . • • . . • . . . . . . . . • • • • • • • .  151,068 
Got .. and door., clo.lng, W. If. McCormIck . . . . . .  151.145 
Generator, carbonIc acId, O. Zwletu.ch . . . . . . . . . .  150.995 
GraIn. steaming, W. C. and J. N. Knox . . . . . . . . . . . . .  H>1.014 
GTain binder. H .  A. DIetzeL . . . . . . . . . . . . . . . . . . . . . . . .  151.105 
Grapplp. for hot8t1n� monumeDt8, P. B. Stuart • • •  1 51,061 
Grate, fireplace, C. Rummel . . . . . . . . . . . . . . . . . . . . . . . .  151.163 
Grave mound, J. R. A'rams . . . . . . . . . . . . . . . . . . . . . . .  151,070 
Hand or .ad Iron, J. Robert.on . . . . . . . . . . . . . . . . . . .  151.160 
Harne •• Tooette. rubber·coated, A. AlbrIght . . . . . .  150.996 
H"rrow, E. F. Pryor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,S76 
Harvester. C. B. Wlthln�ton . . . . . . . . . . . . . . . . . . . . . . . .  150,992 
Heattn2 apparatuH, water, J. H. Walker • • • • • • • . . . •  150,991 
Horse 011. C. E. Heinze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,lrU 
Horse detach r r, C. Metzger . . . . . . . . . . . . . . . . . . . . . . . .  150,96'1 
Horse power, P. K. DederIck . . . . . . . . . . . . . . . . . . . . . .  151.01t 
Ho ... pow .. brake, H. N Farley . . . . . . . . . . . . . . . . . .  151,110 
Horses lrom .traylng, preventtng. D.A. John.on 151.134 
Horse shoe, \\' .  fl"llwce1tt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,018 
Horse.boe blank •• bar for. Carruther • •  e al . . . . . . .  1�1.091 
Hydrant, C. McComa. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,042 
Ice cream freez�r. Cl)nner et al . . • . . • • • • • • • • • • • • • • .  1;1.093 
Injector for ventilating, J. IL IrwIn . . . . . . . . . . . . . .  150,�58 
ftJsect destroyfng compound, J. D. Braman . . . . . .  151,078 
.Jack. I1ftlng. M. B. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,126 
KaleIdoscope, C.G. Bu.I1. . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.m5 
Kalpldoscope object box. C. G. Bu.ll. . . . . . . . . . . . . .  151,00t! 
KnittIng machIne cam, R. D. Leech . . . . . . . . . . . . . .  150,964 
KnlUln!!: machIne cam cylinder. R. D. Leech . . . . . .  150,966 
Knitting mach'ne cyllnd" r, R. D. Leech . . . . . . . . . . .  150.965 
Loddcr, 1!rem.n· •• J. J. Hartman . . . . . . . . . . . . . . . . . . .  151,128 
Lamp, A. Combs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,989 
Lamp, S. S. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,137 
Lamp collar and sbade bolder, G. W. Had1!eld . . . . .  I�O,950 
Lamp. fountain, W . . J. Jeffery . . . . . . . . . . . . . . . . . . . . . .  151,133 
Land roller, A. Tttlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.174 
L.p t�ble, L. M. Cbapman . . . . . . . . . . . . . . . . . . . . . . . . . .  151.090 
Lead. maklng whtte, C. J. SevIn . . . . . . . . . . . . . . . . . . . .  151,1€5 
Leatber scouring macblne. J. Maxwell . . . . . . . . . . . .  151,144 
Level. gradIng. J. Tbornley . . . . . .  .. . . . . . . . . . . . . . . .  151.173 
LIghting apparatn., street, J. L. Ewln . . . . . . . . . . . . .  151,109 
Loctr, permutation, J. R. Wlntleld . . . . . . . . . . . . . . . . . 151,184 
Log turner, H. T. Hunter . . . . . . . . . . . . . . . .. . . . . . . . . .  151,130 
Loom sbuttle, Arnold & Pea.lee . . . . .. . . . . . . . . . . . . . .  150.911 
Loom weft stop mechanism, J. J. Switzer . . . . . . . .  150.987 
Lubricator, J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.108 
Mast boop, I. Solomon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,169 
Meat holder, BeYlns & BenjamIn . . . . . . . . . . . . . . . . . . .  151,lJ1l1 
MedIcIne dropper. D. Warner . . . . . . . . . . . . . . . . . . . . . .  151,066 
Mill. cld�r. S. M.les (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.;'77 
Mm, grindIng. G. Hlb.her . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.02; 
Miter box, L. W. I.angdon . . . . . . . . . . . . . . . . . . . . . . . . . .  151,139 
Miter bOX, R. Munrte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,970 
MIter bQx. C. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .051 
Motive power, R. R. Gubbln . . . . . . . . . . . . . . . . . . . . . . . .  151 ,117 
MucIlage holder, A.B. Swift . . . . . . . . . . . . . . . . . . . . . . .  150,936 
Music le.f turner, C. S. Rmderknecht . . . . . . . . . .. . .  151.159 
011 cakes, envelope for, J. H. Sellars . . . . . . . . . . . . . .  151,059 
on, etc ., mat for pressIng, W. H. Crocker . . . . . . .  150,941 
011 from anlm.l sub.t ances.removlng,G.N.Phelp. 151.G50 
Organ actton, pneumatIc, R. Nlcbols . . . . . . . . . . . . . .  150,972 
PacklLg rlngsteam cyllnder,J. J. Roberts . . . . . . . .  151,057 
PackIng, woolen. Tomlinson & Sotrlck . . . . . . . . . . . .  151,064 
Paper boxes, ma!clng, G. Conkl1ng, Jr . . . . . . . . . . • . .  150,940 
Paper bangIng machIne, R. �ustln . . . . . . . . . . . . . . . . .  151,080 
Paper pulp, dlslntegrattngtlberfor,J. P.Herron . .  151.121 
Peach as.orter, J. A. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  150,961 
Pbotographlc pIcture, T. Doney . . . . . . . . . . . . . . . . . . .  150,944 
PIcture stretcher frame, A. Stem:>e!. . . . . . . . . . . . . .  150,982 
PIer and .ewer, Clexton & King . . . . . . .. . . . . . . . . . . .  150.987 
PIn and dowel machine, B. U. TravIs . . .. . . . . . . . . . .  150,989 
Pipe., solder joInt for, W. A. Shaw . . . . . . . . . . . . . . . . .  151,166 
Planer.,cb1lcklng j. w for metal, H. SherwOOd . . . .  150,980 
Planter, corn and cotton, W. H. Grlmth . . . . . . . . . . .  151,019 
Planter, cotton, W. T. Huff . . . . . . . . . . . . . . . . . . . . . . . .  151,0'.9 
Planttr, cotton and corn, Z. Rogers . . . . . . . . . . . . . . .  151,161 
Planter, leed, John.on .e al.. . . ... . . . . . . . . . . . . . . . . . .  151.080 
Plow mold boord, Matte.on & Wllllam.on . . . . . . . .  151,143 
Plow, wheel, I. R. Gilbert . . . . . . . . . . . .. ... . . . . . .. . . .  151,1\4 

'cimtific �mtricJu. 
Plow, wheel, Ralston & Harvey . . . . . . . . . . . . . . . . . . .  151,tl54 i On applicatIon for Rxten.lon of Patent .............. 30 
Pot, collee, C. Col1 ln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,008 On grantIng the Exten.lon .. . . . . . . . . . . . . . .. . . . . . . . . . ... 30 
Pre ••• baling. P. K. DederIck . . . . . . . . . . . . . . . . . . . . . . .  151,012 On tiling a Dllclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
Prlnttng matrIces, etc .• producing, E. Edw.rd .. .  150,946 On an application for Design {8� yearl) . . . . . . . . . . . .. 10 
Printing pre ••• T. S. Bates (r). . . . . . . . . . . . . . . . . . . . . . .  5,879 OnappllcatlonforDeslgn {7 yea •• ) .. . ... . .. . . . .. . .. .. 13 

PropulsIon, marine, R. Hnnter . . . . . . . . . . . . . . . . . . . . .  150,956 On appllcatton for De.llnl (14 years) . . . . . . . . . . . . . . . . .  830 
Pump bucket chaIn, W. C. Barker (r) . . . . . . . . . . . . .  5,878 
Pump bucket chain, O. O. WItherell . . . . . . . . . . . . . .  151,185 CANADIAN PATENTS. 
Pump valve, W. D. Hooker (r) . . . . . . . . . . . . . .  . . . . . . . .  5,8!'1 L P PurlOer, mIddlings, Bryson & McMa.ter . . . . . . . . . . .  151,081 1ST OJ' ATENTB GRANTED IN CAN ADA. 
RadIator, T. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,151 
Radl.tor, J. SprIBger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.170 
1(&lIway rail JoInt. W. N. HutchInson . . . . . . . . . . . .  151,131 
Rerrlgerator, G. Kneuer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,03S 
Reglster. commerc1al, C. D. Weeks . . . . . . . . . . . . . . . .  151,181 
Rollerbu.hln!!:., pIn for, F. B. Torrey . . . . . . . . . . . . .  151.176 
Roiling macblne, metal, M. H. Brook.oank . . . . . . . .  151,!179 
Rubt-er, mold for hard, E. C. SherIdan . . . . . . . . . . . .  151,060 
Sad Iron, N. B. LIndley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15U,961 
Sash fastener, J. Zimmerman . . . . . . . . . . . . . . . . . . . . .  151,189 
Saw, W. P. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,048 
Saw mill, D. C. Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.975 
Saw ml11 dog, L. P. Gilbert . . . . . . . . . . . . . . . . . . . . . . . 151,ltS 
Sawing machine, band. Doane et al . • . • . • • • • • • . • • • . .  151,106 
Scaffold. J. Murr.y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.150 
Scl •• ors, S. H. W.ldle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,119 
Screw plate, O. D, Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.010 
SeparKtor. ore, P. J. MItchell . . . . . . . . . . . . . . . . . . . .  151,044 
SewIng machIne caster, W. J. C. Gaar . . . . . . . . . . .  151.018 
Shaft hanger, J. S. Eggleston . . . . . . . . . . . . . . . . . . . . . . .  150,941 
Sbeet metal elbow joint, J. S. DennIs . . . . . . . . . . . . . .  151,103 
Sheet metal ve •• els. JoInt for, P. Ball . . . . . . . . . . . .  151 ,072 
ShIrt bo.om, B. A. Osgo·o�. . . . . . . . . . . . . . . . . . . . .  .. . 151,047 
Sboe brush, J. Ryan . . . . . . .. . ... <; . . . . . . . . . . . . . . . . . . . .  11;0,978 
Sboe sole., drying, H. L. Dra�e . . . . . . . . . . . .  0 . . . . . . . .  151,107 
Shovels, manufacture of, T. J. Blake . . . . . . . . . . . . . .  151 .077 
Shutter fa. tener, B. F. Crocker . . . . . . . . . . . . . . . . . . . .  151,C96 
Shutter fastener, H. & F. H .  Humpbrey . . . . . . . . . . .  150,955 
SkIrt protecto., A. A. Mandell . . . . . . . . . . . . . . . . . . . . .  151.089 
Smoke and .park conveyer, T. De Codezo . . . . . . . .  151,099 
SolderIng tool, M. A. Hawkes . . . . . . . . . . . . . . . . . . . . . .  151.125 
SolderIng tool. R. H. SmIth . . . . . . . . . . . . . . . . . . . . . . . . .  150,981 
Starch pollsb, manufacture of, W. J. BurleIgh . . . .  151,085 
Steel and Iron temperIng oven, G. F. Slmond . . . .  151,167 
Stench trap. W. A. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,087 
Stone,punch.dle,& wedge for 8plltttng,J.Palmer. 151.\54 
Stone ware agaInst acId., coattng, O. Zwletusch. 150.994 
Stove, ba.e burnIng cook. J. G. WIdman . . . . . . . . . . .  151,188 
Stove, cookIng, E. BU88ey (r) . . . . . . . . . . . . . . . . . . . . .  5,880 
Stove, heattng, B. M. Antbony . . . . . . . . . . . . . . . . . . . .  151,071 
Stov", heattng. J. A. young . . . . . . . . . . . . . . . . . . . . . . . .  151,187 
Stove pIpe .helf, H. & W. H. Burdick . . . . . . . . . . . . .. 151.081 
StraIner for milk pan., C. Sehambra . . . . . . . . . . . . . . .  151,058 
Table and desk, wOlk, A. Wernicke . . . . . . . . . . . . . . . .  151,182 
Tax calculator, P. F. Pettibone . . . . . . . . . . . . . . . . . . . .  150,913 
Telegraph apparatu., V. H. De Forv111e . . . . . . . . . . .  151,101 
Telegraph apparatus, V. II. De Forvllle . . . . . . . . . .. 151,102 
Telegrapb apparatus .upport, V. H. De Forvllle. 151.100 
Telegraph, prInting, G. W. Ho .. e .. . . . . . . . . . . . . . . . .  150,958 
Thill coupling, QuaIntance & Hale . . . . . . . . . . . . . . . . .  151,058 
TInned plate., uniting, G. H. PerkIns . . . . . . . . . . . . . .  151,155 
Tobacco hanger, H. N .  Strong .. . . . . . . . . . . . . . . . . . . . .  150,985 
Toy, automatic, Althof & Thomass . . . . . . . . . . . . . . . .  150,998 
Toy. chIme, E. C. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . .  150 938 
Toy, cr06S bow, S. T. FIeld . . . . . . . . . . . . . . . . . . . . . . . . . .  IM,Ol5 
Toy gun. J. C. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,063 
Trap, bog. J. M. & G. M. Overshlner . . . . . . . . . . . . . .  151,048 
Trap, plumbert�, C. C. Tracy . . . . . . . . . . . . . . . . . . . . . . .  151,065 
T,UCK, tilting. (J .  M. Shep�rd . . . . . . . . . . . . . . . .. . . . . .  150,979 
TrunK, W. J. Large . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,U35 
Trunk stay, T. Roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.112 
Valve, .afety, J. C. HodgIn .. . . . . . . . . . . . . . . . . . . . . . . .  151,027 
VanillIn, artttlcl.I, W. Haarmann . . . . . . . . . . . . . . . . . .  151,119 
Varnl.h or pollsblng compound, D. T. Hall . . . . . . .  150,951 
Veblcle axle spindle, D. R. Klinger . . . . . . . . . . . . . . . .  151,138 
VehIcle dash board, J. Morrison . . . . . . . . . . . . . . . . . . .  151,147 
Vebl,le end g.te, J. C. Hawker . . . . . . . . . . . . . . . . . . . . .  151,028 
Velilcle running gear. A. 111. Wor�en . . . . . . . . . . . . . .  151,069 
VehIcle spring, J. CUrtis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,097 
VehIcle spring. A. L. & L. A. Davls . . . . . . . . . . . . . . . .  151,009 
VehIcle wheel, HOJ t & Nutttng . . . . . . . . . . . . . . . . . . . .  150,954 
Veblcle wbeel, W. F. Morton . . . . . . . . . . . . . . . . . . . . . .  151,148 
VehIcle wbeels, apoke for. C. W. Latham . . . . . . . . . .  151,141 
Vessel., center board for, J. T. Hattleld . . . . . . . . .  15t.022 
Watch case spnng. J. Harwoo<! . . . . . . . . . . . . . . . . . . . . .  151.021 
Water trap., making, Butler & Elton . . . . . . . . . . . .  151,088 
Water wbeel & pre .,ure regulator,J.E.La Blanc. 150,963 
Wheelbarrow w heel and axle, W. C. BlI.rr . . . . . . . . .  15Lfr.8 
Wblmetree, H. M. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . .. 151,032 
Wblmetree, staple, M. HInman . . . . . . . . . . . . . . . . . . . . .  151,O'J6 
Wlndmtll, T. Jeffe .. un . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,132 
Wood grInder, B. F. Barker........................ 150,932 

APPLICATIONS FOR EXTENSIONS. 
Applications hav, eou duly1!led and are now pending 

for the extensIon of the rollowlngLetters Patent. Hear· 
Ings upon the respective applications are appoInted fOT 
the days hereInafter mentioned: 
29,618.-PRINTING PB1Iss.-J. E. PrIest August 12. 
�9,699.-IN8ECT DESTROYING ,ApPARATUB.-A.. Isaacson. 

August 5. 
29,721.-SHAPING AND MOLDING MAOHINIC.-H . D. Sto· 

ver. Augu.t 5. 
29,7;.;S.-PLANING MAOHINIC.-H. D. Stover. August 5. 

EXTENSIONS GRANTED. 
2S,878.-FIICIC ESOAPE.-L. KIng. 
2B.889.-RuBBICR HOSE -T. J. Mayall. 
2B,i02.-IcIC CICICAlI FICICICZICIC.-C. W. Packer. 

DESIGNS PATENTED. 
7.485.-CABPICT.-R. Al1an. Yonkers, N. Y. 
7,486.-ToY WAGON.-L. Althof, Hoboken, N. J., ,e al. 
7,487 -GAllIC TABLIC.-J. M. lJrunswlck.Clnclnnatt, OhIo. 
7,4.J8 to 7,443.-CARPETS.-A. He.ld. PhiladelphIa, Pa. 
7,441.-BoILICR STAND.-F. Lancaster. New York cIty. 
7,4t5.-0lllNIBUSRS.-C. M. Murch, CincinnatI. OhIo. 
7.446.-FoRI< HANDLES, ICTO.-C. O.borne, North AttIe· 

borough, Mass. 
7,447.-H�NDLICS.-G. W. PlummEr, Newark, N. J. 
7,448.-FIINOE.-S. Turnbacb, Bloomsburg, Pa. 
7,449.-PIPIC MOUTH PIICCIC.-W. Demuth,New York city. 
7,4iO.-COOI< S-rOVR.-J. R. Ro.e ee al.,Pbtlad&lpbla, Pa. 
7,451.-HICATING STOVIC.-J. R. Ro.e ee al., Phlla., Pa. 

TRADE MARKS REGISTERED .• 
1,795.-COSlIlITICS. - J. A. Pozzonl, St. LOUis, Mo. 
l,796.-GIIREN COLO .... -W. H. S witt & Co., Bo.ton. M •• 

l,797.-CHRWtNG TOBAOoo.-Al1en .eal., Clnclnnatl,Ohlo. 
1.798 & l,799.-PLASTICRS. -L. W. Warner & Co. ,N. Y. city. 

SCHEDULE OJ!' PATENT J!'EM. 

On each Caveat . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .. . . . .. . . . .. 1U 
On each Trads Mark . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... 23 
On :tiling each applicatIon for a Patent (17 years). 813 

On I •• ulng Mch orIgInal Patent . . . . . . . .. . .. . . .. . .. . . ... �O 
On appeal to Examlners.ln·Chlef . . . . . . . .. . . . . . . . . . . .. 10 
On ap",,:;.1 to Commla.loner ot Patent . .. . . . . . . . . . . . . 8!JO 
On •. vIlcatioD tor ReI .. ue .. . . . . . .... . .. . . . . .. . .. . . .. .. aO 

MAY 19 to MAY 28, 1874. 
3,44 7.-P.ltlutter. G. Black, and W. W. SIms, Hamilton, 

Wentworth county, Onto Improvement In clothes 
pIn, called "Mutter's Adju.table WIre Clothe. PIn." 
May 19, 1874. 

8,448.-S. W. France, Hamilton. Wentworth county,Ont. 
Improvement In bolter attachment for cookIng stove., 
called HFrance's Stove BoUer Attachment. I I  May 19, 
1874 . . 

8,449.-T. Miller, New York city, U. S. Improvement. on 
a tire exttngul.blng .ystem of water pipes for hlgb 
oulldlng., called " Ml tler's FIre ExtinguIshIng Water 
PIpe and FIre E.cape Attachment for BuildIngs." 
May 19, 1874. 

3,450.-A. R. WillIams and J. S. Edward., Mar.halltown, 
Marshall county, Iowa. Improvements In kiln for 
burning bricks, tHes, earthenware, and other com mo· 
dlttes, or dryIng tbe same, and the mode of setttngthe 
material to be burnt or dried, called H WIlliams' Fur
nsce Klln ." May 19, 1814. 

3,451.-J. F. BaldwIn, Boston, Suffolk county, Ma.s . . 
U. b . ,  an d C. H. Hardy, Hlngh.m, Plymouth county� 
Ma8s. Improvements on planes, called HThe Ba1dw1u 
and Hardy Improved Metallic Plane." May 19, 1874. 

8,452.-J. F. BaldwIn, Boston, Suffolk COUD ty, Ma ••. , 
U. S . ,  and C. H. Hardy, Hlngbam, Plymouth cuunty, 
Mass. Improvement on planes, called HThe Baldw1n 
ar.d Hardy Improved Metallic P Jane.... M�y 19, 1874. 

8.453.-C. L. Morehouse and R. FItzgerald. Cleveland, 
C uyahoga county, O. Improvement. on lubrIcating 
grease compounds, called " Morehouse " F itzgerald's 
Grease Compound." May 19, 1874. 

3,454.-D • .Btckford.New York cIty, U. S. Improvements 
on family knittIng maChine., called "D.na BIckford'. 
New and Improved Family KnItting MachIne." May 
19. 1874. 

8,455.-C. F. Wilson and S. H. Miller. New York cIty, 
U. S. Improvement. on dIe. for cutting and cuppIng 
or drawing metal or other materIalll, called HW1180n 
& MUler's Improvement on DIes for Cutting and Cup. 
pIng Sheet Metal." May 19, 1874. 

8,453.-J. Briggs, Toronto. York county, Ont., and W. S. 
FInch • •  ame place. Improvement. on .prlng bottoms 
for seats and bed., caJled "BrIggs & Flncb'. ElliptIcal 
SprIng Seat 1Ind Bed Bottom." May 19, 1874. 

8,457. -J. BrIggs and W. S. Flncb, Toronto, York coun· 
ty. Ont. Improvement. m venUlattng care and build· 
Ing',called "BrIggs & F inch'. Sy.tem of Ventllatton." 
May 19, 1874. 

8" I58.-G. G. May, Troy, Orleans county, Vt., U. S. 1m 
provempnts ou mnk pans, called "May's Milk Pan:; 
May 19, 1874. 

3.459.-S. H. Newcomb, Port William., KIngs county, 
N. S. Improvement. on foldIng .tandards for tlxed 
or revolvlnK stoo18 and tabl s, called "Newcomb's 
FoldIng Stool and Table Standard." May 19, 1814. 

8,4€0.-J. B. Smtth, Sunapee, Sul11van county, N. H. 
and .J . D. Sleeper, Coattcook. St.nstead county, P. Q.' 
Improvements on machines for making clothes pins, 
called "Smith's Clothe. PIn Macblne." May 19. 1874. 

8,j61.-�·.E. SmIth, Montpelier, Wa.hlngton county, Vt., 
U. S. Improvemen IS on wa.hlng machInes, calleu 
"Smltb'. Improved Washer." May i9, 1874. 

8,162.-8. C. Gardner, Man.tleld. TolI.nd county, Conn .. 
U. S. Improvements on vehtcle wheels, called 
HGardner's Vebtcle Whee!." May 19, 18i4. 

3,463.-R. L. Walker, Hoston, Su1!'olk county. �Ias • . •  
U, S. Improvements 1n ra11way car window s, called 
t·Walker's Improved Car Wtndow." May HI, 1874. 

3.464.-T. H. Carruthers, CIncInnati, Hamilton county, 
0 . ,  U. S. Improvements on horse shoe bars, called 
HCarruther's Horse Shoe Bar." May 19, 1814. 

3.465.-A. O. AbDott, AdrIan, Lenawee county, MIch., 
U. S. Improvements on hub borerA, called HAbbott's 
Little GIant Hub Borer." M.y 19, 1814. 

3,466 -0. C. Bovey, ChillIcothe, Ru •• county, 0., U. Fr 
Improvements on brick macblnes, called to Bovey s 
Queen CIty BrIck Macblne." May 19, 1874. 

8,467.-1. A. SInger, New York cIty, U. S. Improve. 
ments on chest protector!!!, called HSlnger's Graduated 
Chest Protector." May 19, Itri4. 

3,461<.-1. W. McGlashan. Montreal, P. Q. Improvements 
on machinery for manufacturing drain pIpes from 
cement, clay, etc., called ".McGlashan's Drain Pipe 
App.ratu.... May 19, 1874. 

8,469.-D. A.hworth, WappInger's Fall., Dutchess coun· 
ty, NewYork clty, U. S. Imurovements on hose and 
pipe coup11ngs, called H Ashworth',d nOBS Coupl1ng." 
May19, 18;4. 

8,470.-J. McGulrl and H. McGulrl, Merrlckvtlle, Gren· 
ville county, Ont. Imp'ovements In metallic molds 
for ca.tlng plow poInte, called "McGulr!'. SheJl Mold 
for Casting Plow PoInts."  May 19, 1974. 

8,471.-M. Moore, Sarnla, Lambton connty, Onto 1m· 
provements In macbtnes or apparatus for preserving 
frUits, ver.etables, fish, or meats In sealed cans or Jars, 
caned "M.oore's Im .. )roved Preserving Apparatus." 
May 19. 1874. 

8,491.-W. W. Allmand, Ea.t Boston, Sullolk county 
Mass., U. S. Improvements on machIne. for r.tltttng 
valve seat., called "Allmand's Valve Seat Retlttlng 
Macblne." May 28, 1874. 

8,49'.l.-M. Reeves, Harriston, Onto Improvements on car 
coupl1ngs, called " Reeves' Sell AcUng Coupler ." May 
28,1874. 

S,498.-W. T. Rickard, Toronto, York county, Onto 1m· 
proTements ln the construct10n of machines for wash· 
tng, eoncentraUng, and amalK&matlng ores of prec10us 
metals, callcd " R1ckard's Amalgamator." May 28, 1874-

8.494.-R. BustIn, St. John. N .  B. MachIne lor hangIng 
wall paper. calledHBust1n's Improved Paper Hanger." 
M.y 28 1874. 

8,495.-A. H. Malcom. Dartmouth, N. S. Improve. 
ments on railway c.r couplings, called "A. H. Mal· 
com's Self· ConnectIng Car Coupling. " May 28 
1874. 

Back Pqe - - - - • - - .1.00 a Itne. 
inelde Pairs ' - - - - - - 73 cent. a ltne. 

lm.gramnga mall lll!<Jd dd_t1M1U8 ai lM BalM rau PM 
line. bt/mMBUr."..nI. CUI 1M laI<r preu. Adi� ... II8"""'18 
m1Ul b. recel�edi al puIJllcaUtm o� CUI earlll CUI Fridall 
morning 10 appear In MO:I U8W. 

�.I At50N'S PAT'T FRICTION CLUTCHES 
l"� are maaufactnred by VOlney W. Malon & Co., 
������'¥AhM.e�l�r':'Io�.0l'��j,���� street, 

© 1874 SCIENTIFIC AMERICAN, INC. 

fJUNE '20, 1 874.  
--------=t PRESS W AWT"ED-A Hydraulic Press-

Ram fr<lm III to 12 In. dhmeter and 3 to 4 ft. long. Plat.ens about .JOx60 tnl�hefl. G1("e part.1cula'"a and prlce 
to�LL[AM JuHNSO�, Box 1769, P. U .•  Pblt.de ,pllla. 

SEE PATENT No. 151,137-;-this week>;TIst. 
An orname'lt, contal(ltn� £'bem1ca18, Jlucceflflfltlly 

nrevt'nt1ng lamD! from exploding and cb1mnevs from 
�i�t�h

n
:e. ��OO8��:�lA

o
�:Sn��d

t
l�t!:Jr���r�.
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S. S. KIRK, 512 9tb St • Wa.1Jlngton, D.C. 

IMPROVED PENT AGRAPH-An invalua· 
ble Instrumenf for Enln.rglu2 or Dlmlnlshln� to 11ny 

��:\l�igJ
,
�.vr:Jf:pin���y:��Pi�gac�:�����fn

n
t�r�J«X;��I� 

tf'Ct", and Engravers. Sent to smv address upon j{'Cf>1ot  
of 13. bend lor cIrcular. JAMES �'OST E R, JR .. & r.0. 
M8Dufact�lrpr�,C1n(·tnnat1, O. C. T. RAY� OLDS & rn .: 
1:16 & 108 � ulton St., N. Y .• and �l Lake S'., ChI ago. III 
Agent.. BLATT I'ER oil; ADAM, 220 North FOUltb �t . 
St. Louls , Mo. 

$10 A DA Y. Employment lor al! Patent Novel . 
tte •. GEO. L. FELTO:-l, 119 Na.s.u St. ,  N. Y. 

WHETHER YOU WISH TO BUY on SELL 
S TE A M E N G I NE S , HA C"TNER Y or • PA TENTS, 

WrIte to E. E. ROBEIITS, 119 LIberty St., X 1'. 

RISDON'S IMPROVED TURBINE. 
Has rhp tf�hte�t gate snd most durqble 

Has yielded lhe hignest. pt'rcentage of 
any wheel rpst.ed at, HolYOke or p]s t' wbere. 18';81 Drc. 10-86 10 whct'l fu ll 
ff����r�e:s2.enl�7:�A�r :��:a

s 
I��' ;���? ful l gate 91 per cent. seven etj!hths '891 

three quarters '83, five f'ighlhs '76. 
Additional tnformation Bp.ut upon JlP-

8�C�ll�r;,n't0H�il� J�IJ.DON , THEIl & 

SHORT HAND 1 30 words par minute In 
• 4 weeks. Send .tamp for 

CIrcular. J. A. GRAY. P. O. Box 4.847. N. Y. 

IMPORTANT I?O R ALL L A RGE CORDO· 
RA TIONS AND MANUF ACT U  R I N  G CO NCEIINS.-

:'��I�i�':t@ ��lt�:���0r.i:�u����1�-:' rrn�r�gl�o� 
watchma.n or patrolma.n, &8 the flame reaches dUferent 
stattons of ll.1S "'Pttot S 'nd for a C1rl'.nlAr. 

N. B.-n.!.· :�t!�t��!'tOv�r�i'�� B8�
t
3�i>�t':'·;fi. 

�artleB using or oelllng theBe Instruments wlthont au· �.l'lO-.1t:V' f"t'lm rnA .,ttl � 1\1I,,1t. wit.h ..... �l) ... rtfu'" tn 1 •• 

$72 E ACH WEEK. A g ents wanted; par. 
.�-==-t:.:.lc�u:::l:.::ar. free. J. WORTH & Co., St. LouIs Mo. 

i\;i,;r.r,;"7.�1.:i:�I�lmi.��r.� H. WESLEY PER U IN� 
DESIGfl!lp�:� �::'R�::Ryg:r... WOOD, 

lLLUSTRATIU1;S OF EVERY ' HING. 
_______ �SA l'I�FAC rION GU ARANTEED . 

OVER 7,000 IN U!"iE 
BLAKE'S STEAM PUMP Send for U1ustrated c. talogue, 79 & 8 1  LIberty et .. N. Y 

L. & J, W, FEUCHT WANGEB, 

DRUGS, CHEMICAI.JS, OILS, &c. 
180 FULTON !"iT" NEW YORK. 

Two Dflors above ChUr(�il �treet. 
(Removed from 55 Cef\ar St.) P. O. Box 8616. 

Glafls and Steel M�nufactnr('rs', �lckel Ph-reu', P01. 
ters', Enamelers' and S{)ap Makers' :Mater1tl.1s. M9.uufac. 
���ft:o�rc sl�gt;Le �1��1�al��I�'���a1ftcWot;rd��UN1C��i 
Sa1tsRnd Anoties. Publlsbers of Treat1!1e on GemFl, on 
30]llble or Water Glass, and on ��ermented LtQuors and 
!'Ickel. 

MAG NETS-Permanent Steel Magnets 
of �ny form or Size, m.dp. to order by F. C. BEACH 
4; CO., 2fJ3 Broadway, �eW' York. Makers of tbe cel
pbrated Tom Thumb anU MInIature Telegrapb In.tru. 
menta. • 

E. If. MAYO'S P AT, BOLT CUTTER. 
[lr"Send for Illustrated CirCUlar, Clnclnn.tl, Oblo . 

A
LL KINDS OF I RON AND lSTE [<; L  DROP 

�'()RGrNGS made to order. NEW ENGLA N r>  
M O  OR A N D  :\) O W R J.l  C O  . •  Dantmrv. � o n rt  

VALUABLE PROP ERTY A N D  W :\TER 
Power for Manufacturtng Purrosfs for SIIlc. The 

Belvfdf>re Mf&nufRcturtng �o. will ofter at publ1c p,ale 
on Friday, June I-J, next, thptr propertv at  Bp1v1dere' 
Warren Co., New Jer�ey. The bnlldln..:s are almosl lJew 
Rnd In 'food rt'pa1r. Water power a.hundant and reUa. 
i�r P�1�������

s
aa��e:l

n
l1�E�t

u
��t� r[,�niE

rv
�I���¥: 

FAC1' U R ( N f1.  �() . •  Rp:lvtdf>rp 

SHINGL � & B �RREL MACHINERY. 
EVART" I \lP. HEADING  AN I J  SHI)O(JLE S A W. 

���b���UH��h�?I)<TERS, EQUaLIZERS, AND 
BaILEY GAU(JE LATHE-For turDlr,g .l1 kInd. bAn. 

dles and �abtnet wnrk. Stmplpst and best in u�e. We 
M:�bl:�:;,r�t�8��n

]��;f'�f&�O��rl���s lron Working 
T. �. IlAILlcY & VA IL. Lockport, N. Y. 

A TREATISE ON BRA CING, with its ap· 
plication to Brtdges and othcr Structures of Wood 

or lron. By HObert Henry '·'OW.(; I I" '}  F�nIZ1neer. W1thl56 
tllustrat10ns on atoDe 8vo . ,  cIottI. $1 .50. 

D. VAN NOSTnAND, PUBLISHER, 
23 Murray St andn Wnrren St.., New York. 

• •• Copies sent free by mall on recetpt of price. 

KING P A T  E N T CASE HARDENING 
Iron converts the outs1de 1nto Steel-can bp an 

neuled and tempered asother steeJ. For rUl;hts. address 
H. T. KING, Pan .. , III. 

A. Set of 12 Steel Lathe Dogs, 
Fr:1m � �� � l'1l'h:::· .. ·::::::::::::::::::::::::::::::: .. 'il�.il8 
Ir?,n, f�?m � �o 2 1�,ch . • . . • , • . . • . •  , . . . . . . .. . . . . . .  , .. :: 6:50 
1 Set of Steel c':a

4
mpa.::::::::::: : : : : : : : : : : : : : : ::::::::  }�:� 

E�pa �df��
n 

M an�rel" 't8kiiig' aiiyihliig' f.:;ni X . to' 4 '10 00 
Incbes, &c. 

Send to C. W. LE COUNT. South Norwalk, Conn. 
for CITcular. 

THE " PHILADELPHIA" 

HYDRA CLIC JA CK. 
P ISTON guided from both ends; all working 

pa.rts guarrl"!d from dust ; slngle or Elouble "pumps, 
CYltndC

1: 
l')". (�r , ]  ocker arms, ptstons, etc., cp. ttrely steel. 

��: l� ci;t .t�:N��
I
���lr.

hla
. ! PHILIP S. JUSTIC.K. 

lfUSSEY'B�NATIONAL-

Cotta[B ArchitBctnrB. 
����,

a
��de���:ll�r�:i�fJ 

"'';·."'fl"'''i ,I,O;W·��J�os�
o
U���i P!tt� 

.' quarto. Post-patd , 16 .  

WOODWARD'S } 1,OOOWORI<I1iG DIIAWINGS 

NATIONAL 
Pia .. , Detall_, 

ARCHITECT 
SIIfClftcatlons & Eatlmate.  
patFVB DOLLARS, post· 

MONCKTON'jiI N A TIONAL , Stx Dollar., P08t 
STA I R .BUI l.DER. \ paid. 

M O N nKTON'S NATiONAL , 8tx Dollar., p08t 
CARPENTER & JOIN ER. 5 »ald. 

ORANGE J UDD CO •• U3 Broadway, N . Y 

ALCOTT LATHES, for lIroom, Rake, and 
Roe HaDdlel. 8. C. HIL LS. �1CourtI8n"t 8t.; N. Y 
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