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THE HAMILTON SURFACE PLANER. 
vVe present herewith illustrations of a new surface pIa

n€r, manufactured by the enterprising firm of Bentel, Mar

gedant & Co., of Hamilton, Ohio, a concern which has gained 

an enviable reputation for tbe multiplicity as well as the 

value of the improved macbines numbered among its re

cant products . Two views, end, Fig. 1, and side, Fig. 2, of 

the device ale given, from which its uses 

will be readily recognil-led; while its sym· 

met.rical form and compact construction 

will commend it to the placticsl mechanic. 
There are two planing t8b:es, located 

reEpectiv€ly above and below the cylin
der, both of wbich are adjustable. The 

upper tabJe is made in two sections to plane 

above the cylinder, and the lowl'f table or 

bed serves for tbicknes8ing from five or six 

inches, it desir.d,down to one sixteenth of 

an inch below the cylinder. 
In front of the knives the table rests on 

incliue�,and can, by a hand screw shown in 

the engraving� . be cbarged from a one six. 

ty-fourth to one and a half inches below the 

cutting line. The back table remains for 

plan;ngout of wind,etc,at the extre�e'Light 

of the cutting line. A triangulltr cutter 
bead of a pecu' iar form is provided; and 

alt hough the knives !Ire straight., similar to 

those generally used, they make a drawing 

cut, 1h".reby insuring it smooth surface. The 

macbine, thus ananged, can be used for 
planing out of wind, smooth'ng, fquaring, 

making a glue joint, beveling, cornering, 

and tapning. Amo)1g other advantages 
claimed for tbis tool is tl:at the material to 

be planed out of wind does not need to be 

levtled, fastened, and run back and forward 

before the cat is taken; for, since it rests on 

a level adjustable table before the cutter 
cylinder will operate upon H, tbe pbnAd part 

gl ides upon the back table as soon as it pass· 

es the catter cylinder. The tool, therefore, 

planes economic�lly, not cutting away any 
more than is necessary to secure a smooth 
surface out of wind. After t.he work is planed out of wind, 
it is in the right position to be operated upon by the cutting 
cylinder to plane it to the rfqaired thickness (below the cy
linder), requiring no re handling to other machines used for 

this purpose only. VelY short, narrow, and thin material can 
be planed out of wind by passing it over the cutter cylinder. 
Circular, oval, and square framEd stuff, without regard to the 
mnning of the grain, can be passed over 

ihe cutter cylinder, planed, and finished. 
Fig. 2 shows the machine arranged for 

planing boards or timber to the rEquired 
thickness. The upper tdble, back of the 
knives, is swung back alld brought forward 
by tbehand screw. This part of the table 
is so constructed that it forms on tbe lower 
side a bonnet to oirect the uplight flying 

shavings toward the tablll in front of the 
cutter head, from which they are blown by 

the wind created by the revolving cutter 
head. 

The work done above the cylinde� is 
easily fed toward the knives by hand; while 
the feeding toward the cylinder, below the 
cutter head, is performed by geared feed 
rollers, which can be started or stop ped by 
means of a t;ghtening pulley connected 
with tIte feed lever. The latter is hf Id in 
its position by a spr ing. The feed of the 
machine can be chan�ed from fast to slow, 
or vice versiJ., to suit for hard or soft wood. 
An adjllstable pres sure bar, roller scraper, 
and a gage admit of the lower table being 
accurately set for any th ickness of cut. 

Tile machine is covered by several pa· 
tents which have been secured through the 
Scientific A.merican Patent Agency. The 
manufacturers, to whom further inquiries 
may be directed, as above,make several 
sizes and kinds of the tool, from 24 to 16 
inches. 

The right to manufacture the planer In 
the Ei.slern and Pacific States is, we are 
informed, open to purchasers. 

We see, by the late r .. port of the judges of the Cincinnati 
Industri.l Exposition, that the merits of this macbine won 
for it a fint premiuo:;. Judging from samples of remarka
hly thin planing and other work, performed on the appara-
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tUB aDd sent for our examination, there is no question but 

that the distinction was well deserved. 
------------4.�'.'.,�. __ --______ __ 

Utilization ot' 'rin Waste. 

The process incluliee the following operations: Boiling 

the waste with water acidulated with hydrochloric and nitric 

acid, until the tin is completely dis60lved. To 2,200 pound6 

� I I' (.9' -

'l'RE RAMILTON SURFACE PLANER. 
of waste containing 5 to 6 per cent of tin, 61)0 Ibs. of crude 

hydrochloric acid and 66 Ibs. of crade nitric acid are uSfd, 
with water enough to cover fo!!r fifths of the heap. The 

operation is carried on in tanks of wood or hlick, 9'84 feet 

cube, lined with a comp osition of 2 parts of sand aBd 1 part 

of melted sulphur, and heated by steam. The action lasts 

from thirty to forty.five minutes. The liquid is then run off, 

2 

the scrap iron washed, and the washings ueed in treating tbe 
next lot. The tin is precipitated in a SpODgy state by m. ans 
of scrap zinc, 70 parts of which serve for 100 of tin. The 
precipita.ted mass is washed, and at once dissolved in hydro
chloric acid. There remains It mass composed of chloride 

r $3 per Ann om. 
With POstnlle, $3.20 

of lead and oxide of tin; thl5 is mixed with double its weight 
of coke , and heated in a zinc furnace. Cbloride of tin distils 
oveT, and metallic lead remains. 'L'be iron scrap, freed from 
tin, can be used in the manufacture of COppe3'8S, or in metal. 
lurgical operations. The process shows a profit.-M. I{ilnzel 

------------4.�'·.�, •• __________ __ 

Spontaneous COln'bustlon in Hay, 

There are doubtless many farmers who 
have ex perienced sudden and destructive 
conflagrations in their hay lofts, which could 
not be ascribed toany exterior agency. Barns 
have been known to burst into flame, almost 
without warning. �ave perhaps a significant 
odor, for a few days previously, around the 
places where the bay was stored,and a Bum
mer's hDrvest is swept away in liB many 
minutes as it has taken days to gather it. 
These unexpec ted conflagrations are gene
rally acctedited to tramps who bave made 
the hay loft their slt'eping resort, but it is 
now asserted that such calamities are Ire. 
quently due to the spontaneous combastion 
of the hay, a circumstance theoreticaUy quite 
possible, but rarely considered. Abbe Moi. 
gno, in Les Monde .• , gives tbe followiDg as 
the theory of the phenomenon: Hal', when 
piled damp and in toolflrge masseS,ferrnents 
and tulUS dark In decoUlpo�iDg, sufficisDt 
heat is developed to be insupportable when 
the hand is thrust into the mass. and vapors 
begin to be emitted. When the water is al
most entirely evaporated, the decomposilion 
continues, ar:d the hay becomes caIuonized 
little by little; and then the charred portion, 
lik. peat, peat cinders mixed with charcoal 
sulphurous pyrites aud lignite, etc., become� 
a kiod of pyrophorus, by virtue of its great 
porosity and of the large quantity of matter 
exposed to high oxidalion. Under the in. 
fluence of air in 181ge amount, this charco al 
becomes concentrat. d on the surface to such 
a degree that the mass reachfS a temperature 
which results in its bUIsting into flilmes. 

The preventives for this dODger are care 
that tbe hay in the lofts is hpt perfectly dry,that it is well 
packed,and that it is stored in small heaps rather than in 
large masses. 

-----------.... � ........ ----------
Tbe Preservation of -,v ood. 

A new work, exhaustive ly treating' the above topic, has 
recently appeared in France from the pen of Maxime P .. ulet, 

a quite eminent chemist. The author advo
cates especially the use of sulphate of copper 
and creosoted oil, according 10 the circum. 
stances under which the wood is tmployed. 
Sulphate of copper has a poisonous action 
upon the animal and vegetable par!tsits8 
-which appear at the beginning of organic de
composition. In treating wood which is to 
be buried in the earth or m bmerged in fresh 
water, the solution should be appl ied in ex
cess, since the effect of moist.ure is slowly 
to dissolve the salt. Sea water acts ;n this 
manner so rapidJy that SUlphate of copper 
should not be employed for piles or similar 
marine structures. In wood soaked with the 
salt solution, a portion of the latte.r unite� 
closeJy with the ligneo u s ti�suf', and another 
part, in excesp, remains free. This last,first 
d issolved by the ext'lIior liquids, slOWlY re
tards the removal of that combined with th" 
wood; but the combined portion itself, 
though more stable, does not entirely escape 
SUbtraction, accelerated or retarded accord· 
ing to the rapidity of renewal of the dissol· 
ving liquid. 

On 1he other hand,for wood destined for 
aerial structures, the quantity of solution 
should be diminished in order to prevent the 
mechanical effect of intervascular crystlilli
zations. 

Regarding creosoted oil, M. Paulet states 
that the tarry and carbolic compounds are 
much preferable to the metalli: salts for wood 
exposed to sea water, b'cauee tbe naph tha" 
line, anilinA, and notably the carbolic acid 

exercise an antiseptic action, cl)Bgulllting the albumen and 
thus destroying both the circulation of the pap BLd alEC that 
in t he organic parasites. It is pointed out, however, that 
these Bubstances rend er the woed iDflsmmable, while the me· 
tallic salts Lavejust the contlary effect. 
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those of England was still more strikingly manifeBt. Their THE RELATION OF ALCOHOL 'fO PHYSICAL SfRENGTH 
wages hour for hour were le�a than one fourth the amount A correspondent asks: (1) Is there no. a clll')ling of 
earned in Eugland; yet the produc;ive power of tht English authorities in regbrd to the relation of alcohol to pby.ical 
operatives throws the advantage greatly in their favor. streng.h, as indicated in our reCtnt article on alcobol, f)od, 

The same condition of things is noticed by Mr. Wells, who and force? (2) Whoee experiments were therein refe'red to? 
ahows that, while female labor in the cOLton manufacture is (3) How it is poesibl� for a dose of alcohol to increa�" o1:>e's 
paid from $3 to 3.75 a week in Great Britain, from $1, 67 to working power, if, as Todd and Bowman state, "the ule of 
$230 in France, Belgium, and Gdmany, and from 56 cents alcoholic stimulants retards digestion by coagulatIng the 
to 70 centa in RUBsia, the one thing most dreaded by conti- pepsin of the gastric juice, thereby interfering with its 
n€ntal manufacturers everywherb is British competition. action 'I" He adds that he does not find in his text bool! s any 

In the carrying. out of his railway and other contracts in authority for the position that alcohol is a force procueef. 
every quarter of the globe, the late Mr. Brassey had occasion There is a serious clashing to be observed among cur'ent 

O
ne co

p
y, one ye

ar, 
postage Incll1dedeo ................................ $3 20 to employ great numbers of laborers of almost every nation. opinions in regard to the action of alcohol in the human �y3' One copy, six months, postage Included.............................. 1 60 ality, at widely different rates of dally w�.ges; yet it was tem, due very largely to the fact that the effects of !l.lcohol 

Club Rates: found to be the almost invariable rule thac the cost of exe- vary immensely with the doee, but more perhaps to the tell-
Ten copies, one ye .. , each $2 70, postage Included ................. $27 00 d d . d d Over ten copies, same rate each, postage Inclnded....... . ... . ..... 2 70 cuting a given amount of work was everywhere much the ency of men to come to eCI t; conclusions from one-�idtd 

nr By tlle new law, postage Is pa
y

able In advance by the publishers , aame. If anything, the advantage in cheapne�s Jay where or insufficient evidence, and to hold to such conclusions in 
labor was dearest. ThUll the wag B p'llid in EogJaud were spite of every evIdence to the contrary. and the subscr10er then receives the paper free of charge. 
higher than in any other country: yet bridge$, viaducts, tUll- Regarding authority in the only senae admissible in S�i-

VOLUME XXXI, No 21.[NEW SERIES.] Twenty.ninth YelW. nels, and all works of art on railw,ye were executed there ence-that is, as the overwhelming w(,igh+., not of human 
more cheaply than in any olher P1loIt of the w:orJd. V\ here testimony, but of facts, critically determinAd- "e cannot say 
labor was plentiful and very cheap, a8 in lhly or Iud1a,slm- that the alleged clashing is at all serious. Tbe ph,B'ologi
pIe earth wOlks might b6 erec�<d a� a cheaper rll.te t.han in cal action of alcohol has been determined with as cl�Be an 
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Contents: England; but this advantage could not more than make up approximation to accuracy, probably, as tbat of ary other 
unustrated artICles are ro arJ<.d wIth an asterl.lt.) for the greater cost of .he mQre dfiieult wOlk. Bubstance; and while it is never possible to �]leak with ab-

Acetic aldebyde ... ... .. .. ..... . . .. 3311 Lanor prospects for the winter .. 3�O 
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.
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l
tf��t:;,(�n:nne.d.j;;,:11:(4)�::::::. n� .Numerous illustrations 01 this fMt, and of the law that solute certainty in such matters, we are jll81ifibd by fact in 

Amerlc.n, the most eminent .. . .. . 323 LIglltning conduc t ors. straw ..... : 324 ch6'1\p labor does not nec�S8arily imply cbeap work,are given saying that the grounds for regarding alcobol !I� a force p'o-
!::'.����

a
t���r��sa;o���:;���::::: ��i, t�lj,�.;:,��g�·���e�{:.:ri year' iii:::: ��r in the, interesting volume" Work and Wages," in which Mr. duc€! are quite as sub3tantial ail those on which we r�et our 

AopL-s, C1lf!OUJiI .. . . .... . .e .... . S<l4: M�daJs, centl-'nnial • • • • . •  u. 32l Th B M P th It f h' f h ' b l' f tha t be f b d or o�y th f d' i 
Blood para,l'es (6) ..... " ........ P31I

MlCro,eope, power of (3) .. . . ... . . 331 omaa laS6ey, . "FUm� Up Ij leSU II 0 IS at er s ex- 81e w e ,  or rea, � 0 er 00 13 a Olee pro· 
Boilers. proportions of (15) . • . , ... 331, Mole, 01< We ,kin (7) . . .... 331 perl'ence a - an ropi ",or 0' 1 b M Bra. e '0 fi t great ducer. 
B"u's.c"rk-soled' ..... .. .. .... . 326 IJ11.valarCblteCIS,flSlltutlonof .. 3'4 0 t ·  0,,0 1 a or. r. �"� y" re � 

���jg.n:.I:Jo umonal·::.:::':::·: ��t b�ir�������,��:'����::'�l�)·.:::-: ll3� c.ontract on the cootill�n� was on the Paris and Rouen Rail- The failme of our cClrrespondent's text boo�@ t) ],€I'ogn'ze 
Ca>lu,m, u1l'"" ..... . .. 3J3 OIl of brlol< (20) . . ..... .... ........ . SSI way. A bout 10,000 men were employed, 4.0000£ them being this result of recent investigMion8 is due very Lke1y to thdr 
Centennial 'xhlbltlon buildings'. 327 OIls tests for ..... ... . ,  • • • •• • • •• .• 326 h . b . b f h . d Cblor.l. an""tbo.!" hy .... ... ., .. 324 Ole'c add (20) . ..... .  . . • •• • • • •• 33t E.oglisbmell. The French laborers, working from 5 A. M. aVlllg een wrItten e ore t e investlj!al.lon� wele ma e. 
Clf' Ie •• distance beLween* (ld), . •  331 P41U In tbe lower �nimals . .... .... 321 to 7 P .
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M ,were pa'd 60 cents a day; tbe EnglIsh navy. be- The latest wOlk of eminence in this field-Pa,.y's ,. Tlell.tiee Ch)(mde 0' copper (�J • • • • 331 10XYb; drogEll light , cylinder for . . 324 . • 
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Er:��,��,i�b�i:,rr��).t (lij"::::::::: g�l �b���i��t��11����t.�:::::::::::::: �f $125 a oay; jet it Wil.8 found 011 compsring the cost of adj'- Considered"-gives a very good discnB8ion of tbe rf)le of 
I?ye� ana m�rd8nt' (lit ...... ... ... 331/ Phospho: b'�nze . ....... ....... . .. 82� cent cuttiOgA, in precisely dmillll' ciIcuUlstauces, that the alcohol wiohin the organism, and admits tlal, np to tbe Eug neerb.S( hods f'.r _ .  . oeH 3'Z9 Piston r ngs • • • 06 .... . . .. .. 32) ! 
Fngine,. pwoportions of (15) ...... S31 l Planef, the Hamllton* ............ 319 I excavatioo was !Lad .. at a lower c -!It pH cubic yard by the time of its publication, the probabilities ",ere, on tbe whole, 
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Exoa�sloD and contrac tion ....... 3�5 I Pow:rlll cot on mlll"wasteof.: 3
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'9 Etg1i,h than by the French.. In the same quarry, at Bon- in favor of the belief tbat alcohol is a force producing food. 
Fal' _ckn'BS . , . ............... 3.1 Proc leal mechanlsm.-No.XUI.* 325 I 
Ferns, wt,jt"nlng (7) ......... . .. 3�1 PrIzes tor "'.aye . .. ......... h�5' nierep, Frbnchmen Irishmt'D lind Englishmen ·were em· Investigations still moI'e recently published, r.o',abl] by Drll. 
Fire rE�ulation8. Boston . •• .•• . . •• 32l Salls, dimQI,gtons of (2'J) .••. • , . •  , . •  SSt 
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FraDKiin lno'ltute Exhlbltlon,the 328 1 spodanaou, combustion In hay .. 319 cD> . . '  1 d . h b . h 1 �as ma'n •. sheet Iron . . . .... . .. . ... 82, � .arners, fast (�I) ......... .. .. . ... BEk cents, Rnd '1'1.20 a day. The high priced EnglIshman was tlca emonstratlOD, as we ave II own In anol ,r co uwn. 
��� :;;�:? a':,';�J:�IC* : : : : :::: : ::: :  ��� Tt�

e
�g�r�g�l�f�O�I<��(i7i::::::: ��f the UJost pl'ofitable workman of the three. The experimen.ts,about which our conesp0l:dent it q aires, 
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r,,°::�:��s �i�:tet,:'r�Eb��;.n·d:: ��g�;��I� r�et��c�t,ihL::J';i';:�sJi:: ��T labor. The I,l'rench earned from 50 cen.ta to 60 cents a dgy; under review. 
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Iron works In tile Unlced States .. 322 Z Ill O. precJpl1atlon of .... . ... ... .. 3�3 li�h wele cl.'nalder€'d to be worth $1. Ten years later, when ths use but the abuse of alcoholic �tjm.1J1.n·s wb cb hfl.8 the 

CHEAP WORKMEN MAKE DEAR WORK. 

It iii a common complaint,among those who have paid but 
superficial attention to the relations of work and wages, that 
high wages in this country make it very hard, if not quite 
impossible, iorour farmers and manufacturers to compete 
successfully w:th the cheap labor of other countrifls. Such 
complainers fan to comprehend the economic para,dox that 
the cost of labJr affords no criterion of the co�t of work, 
Of course there are limits both ways. Labor must not be so 
cheap that the laborer cannot subsist on the proceeds of hia 
toil, nor so dear that the product is swallowed up in wages. 
Within these limits, especially where macLinery is involved, 
th61 economIc law is universal; the cost of production, 
roughly speaking, varies inv�nely aa the wages paid. 

This bet comes out very strongly in the special report of 
Comm'ssioner Wtolls to Congress in 1868, wherein the rela
tion of work to wages is discussed in minute detail. As a 
rule the productiveness of the laborer increll�es with the in· 
crease of his pay, and generally at a more rapid rate; and 
-though modified by other conditions-the ecoDomy in pro· 
duction increasea accordingly. Taking the puddling of iron 
as the representative process of the iron trade, Mr. Wells 
found the average price of labor per day for puddlers was 
from $180 to $1. 88 in Staffordshire, $1. 38 in France, and 
from $1. 14 to $1.25 in BeJgium. The average price of mer· 
chant bar iron was $32.50 in England, $35 in Belgium, and 
$40 in France. 

In an address read before a meeting of the ironmasters of 
the north of England,Mr. Lowthian Bell gave the re$ulta of 
his investigatious as to the cost of smelting pig iron in sev· 
eral countries of Europe. Everywhere cheap wOlkmen were 
associated with dear work. It requir€d forty.two workmen 
in II French establishment to carry out the same amount of 
work which twenty.five men were able to do in Engli�h fac
tOlies. With labor tWl-nty per cent cheaper, the cost of pro
ducing pig iron in France was $5 to $6 more per tun than 
at Cleveland. 

In Germany, as in France, though the nominal rates of 
wages were still lower, the actual cost of work was greater 
than in England. Thus in WesT,phalia, where labor was 
twenty-five per cent leps than in England, the cost of smelt· 
ing a tun of iron was $3 75 more than on the Tees. 

The same contrast or cheap labor and dear work was ex
hibited in the report of Mr. Redgrave on the condition of th(! 

textile industJies in England. Where 'labor is cheap, the 
number of hands required to perform a given amount of 
work more than off�,tB the advantage in ind'ividual wages 
In France, one person is employfd on the average to four 
teen spindles; in Russia one to twenty·eight; in Prussia onl' 
to thirty seVfn; in Great Britain one to seventy.four, and 
not unfrequently mules containing 2,200 Bpindles are man 
ag�d by ODe minde! snd two a�8htant�. Wages wel'e leH 
in GermaDY and the hours of labor longer, yet the weight ot 
work turn.d off was J�ss tban would be produced by th, 
faille machinery ill Engla.nd, with much fewer opfl'a'ive�, 
In Ruseia the inefficiency of the operatives as compared �ith 

the Caen line was constructed, EngU.hml"D were still em- effect deslribtd as every drunkard's s'omach sl oWO /!.fIn a 
ployed for tipping and pJate laying, apc QI) oiffi(lult work ou debauch. In txcess alcol.lOl arrests Qlg�.t'Dn, 118 it sueels 
de�p rock CUttiLg. Their wages 'll'ere $1 ". day as before, all the other bodily functions. In I XCtfS it is a poisor, a 
while the usual eaftillgs 01 the Fr, DeL. ldbJrers ranged from very dangerous narcotic poison. N-vert,be\, BS in plop-r 
55 cents to 70 ceDiS. Toe Etglir.h VIele tmployed by ex. dOBes, properly administered, its use Las qu.Ee tve 1'01l'r8JY 
perit'nced Bub.contractors directly interested in tbe closest effect. h fIIcUit.��!!J)tht:ril'is6 B�Iik\n.!0.Y" 
pos�i!>Je reduction of ellp .. ndilure. Slmfarly on the Grand beneficial. Its indiscliminate use, howeV�r,Ul-8TwilysatJd 
Trunk Railway, in Canada, whele a Jargf' number of French e'lerywhere to be deplortld, since (D�y the few hIe able to 
Canadians were employed at 84 cents a d.y, EfJ/l"Jish navvi�s URe it witbout abusing it and them_elves at tb" '!>!Le t1m? 

were paid from $125 to $l.IiO a cay, and did the greatest Because a little at the proper tilDe h geoJ, to'1 mauy peo
amount of work for their mlmey. Ex�eDding the investi- pIe are apt to infer that a great de�l at &1'y tIme must be bet
g&tion to Mr. Brassey'a otber coutracts in FraDce, Itfl.ly, tH. It is the logictll w611kness, 80 h�ppry bit �ff iI:.1E op's 
Austria, Switzerland, Spain, Germany, B,lgiulll, and HoI· fable, of the old WOIllfl.n with hl'r ben, Bdcause with one 

land, the approximate unilormity of cost for railway wOlk is meaeure of barley the h"n laid all flg'g a cay, the thrlfly 
exhibited in all casep, notwithstanding great differ@nces in dame reasoned that two mea8ures of bar ey wou·d u: s1le bor 
ra'es of daily wages. So, too, in India, On the Delhi and lay two eggs a day. Bllt they did'nt. The hen siu:ply got 
Umritzer Railway, it was found that, mile for mile, the cost fat, and quit 1l1yirg altogether. 
Wall about the same as in England, althoqgh the cost of As with alcohol, 80 with tobac�o, FO with articles of food 
labor, estimated by its 8 cents to 12 cent� 1.\ day, WIIS mar- like tea, coffee, spices and the rest, so with c:mmon neces
velously low. Each labonr did his money's worth, alld no �ariea like pure air, cold watf!, �xerci�e, sleep, p:ea,ure, 
more. Skilled labor was scarce and high,and in the absence there are ill bdlanced people who are 'lleVtof able to dt,ef mi
of experienced sub.contractors the cost of supervision was nate between wholesome use and excess. In time, wi;h the 
very great, averagirg twenty per cent on the entire outlay, fpread of real knowledge,with increasing mental alJd (Lora1 

In Soutbeastern Europe the pame state of things ·pre· culture and the general elevation of the racl',8uch we&kne.�es 
vailed. Unskilled labor· was cheap; but in proportion as may be outgrown. Till then they must be borne wi CD. To 
�kill and manual dexterity were req uirtd, the difference in attempt their repression by force is more likely to be mid· 
the cost of engineering work disappeared. So too in Italy, chievous than beneficial, more likely to hinder than help 
in the Mauritius, !lnd elsewhere. the real advancement of society. 

But,. it may be objected, in all these examples weak men ... e: • 
Wfi\re pitted against strong men, unskilled against �killed THE LABOR PROSPECTS FOR THE WINTER. 
labor; there is nothing paradoxical in the assertion that one The condition of the labor mal ket in this city is su h as tel 
hearty, well trained, and well fed workman may accomplish warrant the apprehension of !lerious trouble 8mOIJ;� thrl wOlk
more than two er three untrained and ill fed men, costing ing classes during the comiNg winter. Thou�ands are al· 
each one half or one third as much for da\ly wage�. ready clamming for work. So far from being battu than 

The objection may be well taken, but it fails io ml'et cases during the darkest days of the panic, the laborers are CEr· 
like the following, given by Mr. Btl1esey to t how that it is tainly worse off; and for this gloomy and stagnant �ta:e of 
quite possible that work may be more cheaply executed by affairs no definite and certain reason can be assigned. 
the same workmen, notwitbstanding that their waO;8s have The New York World has investigated this 8ubj�ct very 
highly increased. At the commenr.e went of the N or\h Devon carefully, and the long detailed report which appears in the 
Railway, the laborers received 48 cen 's a day. Daring the columns of that journal bears out by actual ligules the �in
progress of the work their wages were raised to 6a cen\a and late]' opinions above given. In rough number�, thus are 
72 cents a day. Nevertbeless It was foul.ld that the work 30,000 ordinary laborers in this city, on whose work the ex
was executed more cheaply when the men were earning the istence of an aggregate of 150,000 people depends. To de· 
bigher rate of wages than when tbey were pRid the lower. tumine how large a proportion of tbis part of the popula. 
Again, in carrying out a PMt of tbe Metropolitan Drainage tion is idle, recourse has been had to the sour�es of employ
WOlke in London, the W!lges of the brickhl,)ers were gradu- merit of the greatest numbers, beginning with the dty its .. lf. 
aUy rai.sed from $1 50 to $2,50 a day; yet it was found that The employees in the municipal service, !t appSRrs, have 
the brickwork was constructed at a cbeaper rate per cubic fallen off fully one third; or in other worde, 2.COO mell, out 
yard after th� plic� wile raistd than bl:lfore. of the aggregate f:lrmef1y employed, are out of work. Toe 

An indlr�ct way of rnsing wages is to reduce the hours pay rons of the Fourth Avenue Undergroulld ali1w�y 1m
of labor. The evidence 10 very slrong to prove that, with the provemqnt, by reason of the approaching completion of thu,t 
same men,eucl) odvanc311 in t,he cost of labor do not necsesa 'Work, have been reduced by about the sa{C;e Dumbsr; acd 
rily in�r .. a�e the coet of work. Indeed it may be Bald to be fur�hH examination shows that the ratio of redaction iu 
the uuivereal mle tha\ beyond ten hours a day the produc tuese two largest sources ho:ds in the ca.esof smaller op, Ja
lion d:mini�he� M the lims increases. With proper diligence, t.iona. Building is fltagnaLt, and but few impro", m"nts are 
·'ght hOUIS are �nou!!h lor a man to do all be ii! capable oj b"ing made on lot prop'"rty; contractors are Lllmptr"d for 

doing daily, with profit to himself and his employer. funds, owing to the difficulty in raisirg £tlCUrlty, Ilnd the 
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disag ree ro Bl h among tbe bead s o f  th .. ri y govern m ent have ing three �uch gre at b enefit!! as work to the unero p!oy�d,  � D ear to it,  will break on: from i ts tail and �c "tttle 8 Wa.y , ruu

exerci�ed n o  .mall io li llbnce in tb.e cesea.ti o n  of fm all j a b�, r"lt ef to a �() pu latj,on eUDf>,tly 8f,e k l n g  II. mean s o f  raP
.
id ! ning i o 'o Ob3tllc1�8 in lh p ith actillg very like a @ni p wi�h

whicl e m ployed u, e a  bV tbe t'i .i ee and b un c r�c s, T ,ll i t g, tnn sH, and 1\ sa,.e inveatment for capital c,ntIibu'ed !O Its O il ,  a r ll d d er. S t r  HU 'lrp h rl'y D�vy C � !L e  to tbe  eOL cluRlon 
the n ,  the ratio of d , ctea�e as abo ' e 'noted , a� d  appl, i o g  it to promotion. tl at in fi8h "s th e sen.atioll o f  p .. ln W8.8 VelY trifling II.nd tbe 

m iL or 'o 'peration�, a total o f  len tboll8and m e n  a r e  sbown to • • • •  - vi e w  6ee lD 8  p ro ved wh� o it is c�nllider .. d h o w  in finitesimal 

b ., O llt o t  e llJ plo,l1 - rnlly one third of t b e  unskilled laboring THE SEJ.$ATII1(f · OF PAIN IN THE LOWER ANIMALS. the Dumb" r  o t  fi�be8 wh'cb �fL ive at ma.turity is, com pared 

po p llla i0 4. These a re the d ay laborers, who wOlk, by the Doee"t be iU Bec\. whi ah we thoughtless !y crush uu o el foot ,  to the m y ri . d� o f evge d $ po.it�d. 

sc ore or more, ulid er C<J ll t t 8CI.O rs. t!uff r as mucb p a'tu . as we IIh ()uld were we lill w l ; arly de- A wRep Will eat aft-r it Is cut in. t 'Vo ; so will a d fag'�D By 
Turnivg next to tL e wall nt. c'ories, we find a class of men SlroyeQ ? It ill g\:!n lually cooC()ded tbat the pr() per an� wer lO when i m paled ; all d that the in sects should l.Iulft- r '0 a ll Y  

who ale n o �  co " nected whh the illd ustry 808 pllnuers of t b e  t.h .. questio n  is in tile n . .  gaticr� ; an d.  in fact it would seem :  d egree aeems o n  i t s  face Impos � i ole,  partlcularl, if the mil-

8ame. Tbey are not mechall l cll,  nOI d o  t h ey ful fil sucb spe much mnre in accold tLnce with the wisd QUl ,d I8play�d  t l' rong b ·  liOll8 and mill i ons wl,licb the birds eat be tbougLt upon. 
cial fun c� ton s as tbe teametel s or p'llterB. Th. y are mere Ollt tbe cre!;tion of a n i mated n ature, that tholle bei ngs which There is b�sides a very Cll riou� p rovi. i�n 0 1  Nat,nTa wbich 

workers, using their mUl'!clt:s at whatever j ob they are lIet to from their very eSll'"ntia l s  a re e u bj Olct to wbolesale deatruc ,  is littl. und erstOod , and which co wes into ph y !  it would ap' 
perform. 01 these 8,000 are idle, for, from the 7,624 estab tioD. should be /S pared the pangs in ciJent to the throes of I pear, in all ani mah ill the plesenCIl of imm' n en t destruct i on 

lisbm.mta about New York, tb ey were the first to be d is dissolution. No one, exc8pt perhaps that moat relined of o r in cases whEre great paIn pl'es 'lmably exl8t8, eiUter to be 

charged, and so added to the roll of the unskilled unem· humanitarians who bad scru ples a bout d rinking water on I inflicted by 8. natural ,enemy. We anud .. to the action of a 
ployed . accouut of the s ufferiLga he m i ght cause to the animalculre mouse when in the power of a cat, or of a rabbit when a .. ized 

Fl'Om careful investigation it furtber appear/! that, on ellch therein, supposes that any real eeneation of agony is experi. by a weasel. In the last i n stan ce tbe rabbit Tl'mains m otl on

able bodied man of the class of society to which these peo· enced by the zliophy te which we tear from the rock, or by less, witbout a sign of p&in wbile being killed ; le e is appar· 

pIe belong, no lees than four persons ar� d�pendent. Hence the oYllt8r as we Ilut it :trom its sbell ; but th6re ar .. mallY en tly, as the f xpression is, " paraly zed, by fear. " S() al@o a 

there has been added to the pauper popul ation not merely who contem plate the pport of the angler with horror. and mouse, and precisely 80 with man , for D f. Ll v ili g�tone's de ·  
18,000 men, but five times that total, o r  90,000 �ouls, and who see, i n  the writhinga of the worm on his hook or in the scri ption o f  his 8ens!l.tion s whil.e b�ir g shak€B ' ,yo a l ion ex 

this in November. Com pare this aggregate with that of struggles of h ie finny victim , all the tortures of human mu- act1y accords with sucb as we migb t  imagine would b8 the 
February of the present y ear-the clo�ing month of winter, tilll.tion. Where then, at what particular class of being, is experience of the mouse, when in the claws of .1 he cat. 

when the drain upon the public ,lLIld pri vate charities is al - the dividing line to be drawn ? Are on ly ladiates and mol · But While there is every evidence that the suffeting ot the 

wa.ys greatest. Then the total was 80,000 ; now, at tbe o pen- ·lullks apathetic to dbmem berment. or do they alllo experi- lower animals is certainly lesll than that of man un der simi· 
ipg of win ter, 'the figures are 10.000 higber. With regard ehea lfensation, and bow far in the ascending scale does the lar circumstances. ,we cannot,however, coin cide with the id ea 
to wages, in all departments of skilled lab:lr and in all facto inse-nsihility t6 pain extend in its decreasing- ratio ? tbat it is so far absent, in the case of the brutes ordinarily 

ries the standard has been maintained, with a few isolated It seems to Ull, and we have no doubt blological fact will sacrificed by vivist'ction , as Dr. Crosby eeems to convey. 

exceptions. In coarse and nnskilled labor, the reverse is the bear us out in tb e vie w, that the �ccldental in fluences of cul- As he state�, however, an at resthetic di$poses of the ques
clJ,se. Up to the panic, the usual ra.tes were $2 per day, or tivation, of breed , of education in human beings, and also of t ion at once ; and in general it is much more humane (and be

$12 per week ; at the present time, very few con tractors al'e differences ·in delicacy of nervous orgll.nizQtion ,  play an im- sid es is an error on the safer side) to give the unfortunate 
pay ing over $1. 50 per day. The Italian laborers are getting portall t PlUt in deter minhig the degree of suffering. It il!l beasts the benefit oi the ether, as well as that ol the doubt 

but $1.25 ; and railroad contractors in adj oining S tates are well known that a savage will bear pain, not merely in abso- as to their sensibili ty. 
paying that sum, and picki"ng men b�side, The compa.riso n  lu.te stoicism b at ap �a.rent)y unmind ful1y, which if inflicted 

------.......... �, .... ------
Straw Lightning Rods. 

bet ween this s��e of affairs and that of fonrte�n months, ago . on a refined and cultivated in d ivid u al would produce death 
k· Th 11 h 

The Journal of the Soeiet'll Of Arts, London, and otber pa.  
is a strl lDg one. e pay ro t en was : 30 ,000 laborers at $2, or syncope. And this is not merely confined to the. barbarian 
<I> 000 1 b 1 p ers bave given currency to a statement, deriv- d hom a 
'1'60,000 ;  8,  a orers em p oy ed by factories, etc. ,  $16,000 ; bat extends through all grades of so ciety. Physicians state 
to tal, $76,000. The pay roll now is 4,000 labQrers. on city that the sufferin gs of childbirth ar� as nothing to the SqUAW. prominent Frencb paper, to the effect that lightning rods 

'" 7 1 m ade of s traw h ad been used hr France, and found quite 8S 
work a ,  ., 1 .  75, , 000 ; 6,000 laborers, on private en ter prise at o r  t o  the wo man who ,constantly performs coarse manual 
$ l . 50, $24 000 : total, 31 . 000. DifferenCE! bet ween 1873 and Jabor, when compared with tbose of the delicate females of effective for protection as metal rods, !lnd flU cheaper. Pres-

4 4 A ha h 
ident Henry Morton, of the Stevens In sti tute, has writtl'n an 

187 , 5,000. verage s re t en to each man, $2 ; no w, 67 o ur upper classes. The sl1me general rule ap plies to the , interesting reply to this statemf nt, given in anotb er coht mn , 
cents. lower animals ; a finely bred horse winces under a lash that 

h h 
in which he sbo ws the utter absurdity of the s traw light · 

It is a fact t at t e necessaries of life are not a whit less the drsy brute would not  notice,an d  the traIned houd will 
1 'h h 

• nh:ig rods,  and also ' takes orcasion to point out,in a very c ear 
co at y n o w  t an t ey were a year ago, 80 fllor as the poor man yel p at a blow of which a street cur would think nothing. 

d Tb h I 1 d 1 b
and satisfactory manner, what kind of a rod is necessary to is concerne • e w 0 eaR e ea er uys his g oods in groBs, With this distinction in varieties of species before us on 

perhll. ps, cheaper ; but the retailer, with lessf ning sales to one hand , aud the fact that both rea80n an d general belief 
ensure protection ,  how it sbould be arranged upon the 

h h 
buiJd in�, etc. This article will, we are confident; be studied 

contend wit , as no reason to reduce his prices. In rent, p .int to the insell sibility of lower animals on the other, we 
k' 11 f with iuterest by all wbo are reaHy desirous of pOllsessing 

a wee II wages g0nera y pays or one month ; but this rela- are brought to the consideration of au in teresting argument, . d '  ted b f correct information n pon the suilject. tton was a J Us e ore wages were cut down, so th at, to raised by Dr. Crosby of this ci ty, in defence of the prae:ics • '.0 • 

provide shelter fOE himsell and family, the working man of vivisectioD. It is advanced, as a gellerally receivtd pro
pays not twenty·five per «;ent of his earnings, but fully posi tion , that the sense of pain is designed for the self pre
tbilty. o ne per cent. C �al is de arer tban a y eal ago ; it it servation of all animals, and further tb at each is endowed 
z:emliins at ruling ratep, and couutin g the consum ptioll iIi. with this sen se to an f x tent only suffi eien t to ensure the reo 
each fllomily of five person s at seven pailfuls per week, fifo �u1t. T bat it>, in otber word .. , that an insect, for exam ple, 
teen p8r cent of wages aft.;r the rent is paid mus t be devoted bas a suffioient sen se of Buffering to kellp him from, walking 
to itd purchase ; and thus we migbt continue t brough the on a hot coal ; but if we threw bim into tbe fi re, bis agony 
necessaries of li fe, showinlS' thaI n ot merely is utter pauper would be comparat ively nothing as compal Pd to th at of 80me 
ism stari v g  the unem ployed in the faoe, bu .t even tbose who Wgber animal i n  whom the sense of pain is implanted for Ii. 
look to their d a, 's wOlk for their d ay 's living are menact'd greater and more com pl ica �ed variety of pu r p oseI'. 
with privations aDd 8uff�liog. It is very d'lficult, a,most i mp08Piblp, to j udge of the ex. 

Oa� result of tbh conu i tion is beginning to be apparent in iatence ot pain in an al.l lmal by its mele pbY f ical COlJ tor ' 
t1J1O dtw i u utioll. of i mmig rants flo m Eu [ op" , and the lem arka- tioD . A Luman beillg und er i he in8. ueitce of ether, durir g 
ble il c rease in steefage passengels IfavilJg I h is cOllnlry, an operatioD ,ofteu wriLhes and scream� liS if in gJ eat tortlJ re, 
avo wtldly to feek labor in England. Fi ve hun dred soulS and yet notb ing ie felt ; simL a!ly pRople ill convulsions show 
left this port in an I o a:.an a t oamer a wee k or t wo IIgO, aod ,every external fign of BufferiD g, IIond yet, beyond m ere mus. 
on: 01>6 '':!iI,turdIloY 2 000 wQrking people salled fot Great Bd· eular 80renePB due to exel < iO!l , none Ie pres ent. ' N or is the 
tAill , G ,r many, ao d Ftanc�. Tr.is is a bad s b o Vl' i D g, and cry a pl()of of paiD , for, as Dr. Crosby says, a pig will yell 
ra ' S68 q les io os relativt! t() the existing tar iff an d the n a just as l ust ily, if he be m erely b eld as he will u n d er the in·  
tio a\\l fi n an c , s ,  which th � cDmi og {)o o g ress m us t, take io to fliction o f  a Bevere wound. We m & y  j �d ge, however, with 
very serious  consideratiDn, T he ,i mm ed'ate Ie iei ie in th� g reater securi , y, fl Qm coineldt'n t actioJl s on the part of the 
h a ·, d s  of  tj, e charitabl" P u l) l i c  iostit ution@ a re destined to c!eature, li S to whether �uff6ri o g  Ie or is not pl' el>L t. If a 
be t u ed far bey ond thei r cIJpab I i t ieB, II.Ld priva.te charit.y man, for exa m p l e ,  while u ndergoing a Burgic&!, cpera' ioI' ,  
will be  called upon wltbin the next six months a s  never, we shonld, a t!  i u  a case we once � Ii. ""  coo: l1' as < s t  t. h e  . urgeor , 
tbink. before. Provi!!' on for meeting the outcry f"r food and com placentJy munch an a p ple whil .. the k n ife WIIo@ pet. e. 
shOUld begin at on ce, not d . l ay .. d until tbe sad tales of trat lng his flssh, ord in&rl reasoo would. lead us to the be 
sta.rvation and misery fi'l the p o ,ice reports.  H. f lhQ.t his atl�ert ion that " i t  did not hur L " W8 8 l rne, and 

It is, moreover , a sedou · question for CS.plt\\UBtB alld mon this ev .. n did dumbness pr6vell t  his statinl!' the flLC�. I f  
eyed insti.tutions t o  r. fl-ct u pon, wh"Uuu th ey would  not snch  be  true i n  t b e  o o e  cas .. , all d in tbat of tb e sDimaJ 
ser ve thE!ir o w a  ell d s  of gai n best at this t me by giving whiQh we kD ow to be most a cu.tely sensi b lp, then it is logi 
these tho u sa'tl d s  of id le men th e means of helping tLem cal , y  true in th" insta o ces of lo wer ord er� which we arl:! sure 
selves . I�  ill c�rtalD t h at a large nllm ber of O eser v ing poor p08sess sensi bi l ity hi s lese d .. gr.e ; and hen ce if a h o rs�, as 
are, within a te w moo tbs, to bo;, th ro wn as a charge upon .n one ol t b e  cases cited by Dr. Cr().by, have a 10te leg shot 
t he city and county. They m ust be Bupp ort"a, lind tbat In off In battle, and thirty · six hours afterward be found quietly 
idleoess, sillce, as we have already said, mlln lcipal employ grazintr, although the stnmp is horribly w utilate d,  then it is  
ment Off"fS LO o peuing whatever. WO llld it not be wise for reasonllobly celt ain that t h e  pain il! not proportiona.te to the 
some oI

.
our great money ed iDstitutionl!l to put out 80me of lssion, if I n d eed presen t in any degree whatever. 

their money in aid of desirable local enterprises wh ich will It is well known that animals o/ten i r.flict on [themselves 
give the workmen empl oyment ? We cn think of no better injuries which apparenUy mUlLt cause 8 ufferinj!', and yet 
eXllmpJe than the case of the Broad way Und ergrouod R .. il- every indica.tion proves tbe same to be absent. Rabbits have 
way. ThE> roa.d is a d irect continuation down town of the torn them selves free trom traps, and been fonnd feeding 
tracks of the splendid Underground R .. il way on Fourth ave · minus two Il'gB. Rats 'when preBs'ed by hUD ger will eatt. heir 
nue, and the approaching com pletion of the latter marks not own tails. We have seen pigs,after their tbroats have been 
only the feasi biiity and . advs.ntages of nch a route wi ' hin cut, cease their cries and attempt to eat, and it is said that 
corporate limits, but aleo suggests the present as the best the Ilame animals wben stuck unawares often pay no appar . 
period for pro (l6eding with the work. The plans of the ent attention to the wonnd.  It is curious also to notice that 
routa are com plete, are approved by the best engineers , leg :rabbits and rats, which clln suppor t themselves even if 
islative sanction has been accorded to the projPct, and no. tbeir locomotive proc eB8 be inj ured , will bite off thei r feet 
thing rllmains but the acquisition of capital sufficient to inl ti· if clJ,ught in traps, but that a carnivorous animal like th e fox 
ate op erations. A source of Jabor will thus be opaned d uring will never do po, for, once unable to rnn, be would starve to 
the winter for eight or ten thousand men , and forty thou- death. In the first case there apppars to be no sense o ,f pain 
sand peopl ., near 'y half of the total number of unem ployed, to prevent the action ; in the second, the sense certainly ex 
Will b8 furnished with a mMn s of �u�tenll n ce. As an in lats. 
vestment, a first m ortgage on a line through the very heart Again,crabs and lobsters d rop their claws when frighten ed , 
of the city, none betler ex ists. In fine, it wo uld be diffi cult a:nd seemed unhurt. There is a little lizard in Sicily , whlcll ,  
t o  conceive o f  any other project now extant, capable o f  ofter- when I!luddenly alarmed by the blow o f  a cane on tb.e rock 

SCIENTIFIC AND P 8.AC·rICAL INFORMATION. 
FALL · SICKNRSS. 

In a len gtb y article on tb e above subj ect,  D r, Hall con
cludes tb at if persons in the country w h ere inter wit tent 
fevers prevail wo uld adopt tbe precaution, in early fal l,  to 
tak e their breakfa.l!t be fore goh:g out o f  d o or s ,  and ke�p a. 
bl azing fire upon the hearth in the living rocm dnrio g  the 
mornin g  a o d  eveniog, fevers and chi lls would almost en 
tb el y  d isa ppear as a p re ITal1lng d i�ea8e. 

T ile Im por tan ce of lidding apartmenttl-of th e d ampllelll! 
and ,bo rplles8 of t n e  mOlt ing and evening air, and t he f X 
pulsIon o f  all miasma tic p a.rticle�, cannot ,be over estimated 
by those who would have good health. 

THE FRENCH AND ENGLISH TUNNEL. 
Tbe proj ect lor the tunnel under the Engliph ch annel has 

been ot6 cialJy transm itted from the Fren ch G overnment to 
the E u gli�h Fort ign O lli ce. Among o l her planp, it is fUg
gested that tbe mo ans of inund atlllg the entTre bore should 
be plllcfd in the h ands of e a ,h governtL ent, BO tbat, in c�se 
of Wdr bre�king out between tbe l wo rountl lel'l, the wo rk 
may be rfnd e l ed useless. It is calculated that a fo rce of 
2 000 horse power. o ()€ratlllg 'for two mon .hs, would be Buf
ficient to pump the water out of the t unnel. 

A NEW WHITE .ALLOY. 

This 'instal, tl'c!'n tly inv�nted by 1M. Delalot, Is satd to be 
very cheAp, and to pO!SeS8 q lla1itif s ren d e ring it suitable to  
r"pla'. e the "arious white Albys now in use. The propor 
t.j"ns are pure red co p per 8 0  part., oxido;, o! manganese 2 
paTte, z i n c  18 parts, and pbos ob ate o f  lime 1 put. T b e  
(loppel' i� fir"t mdted a ad the m 8 n ll'ane'e add ed little b y  Itt
tIe W h en th e latter is disllolved, tbe pboe p lJ ate i s  s im ilar 
ly mi ngled . The scnrla i8 r.m�ved and /In\11y tbe z inc i s  
8 Q d p d  about t e n  min ut- s  hefore casting. To aeoelerat .. the 

. fusion of the manganese, i p ut ft uo ride of calcium , t part 
borax, and 1 part WOQd cll1ll'co .1  may be used as a fl ux. 

• e e , . 
THE Boston Boar i of Fcre Commissioners , taught by the 

rAcent calamity at Fall Ri ver, have i8�ned a circular calling 
the attention of person s who hJ.ve on their pr�lliise8 .appal'a
tnll for preventing the spr.ad of fire!!, to the nf!C �S8i ty o� a 
regular inspection of and Instruction and drill in th e same. 
They ad vise that printed cards,expl aining the construction ,at
ratlgemf'nt,and use of sucb applia n c€.s,be postei wh ere they 
cannot faU to be seen, and tbat the occupants be dril led as 
often as once a week in the use. . Where fire escapes are 
attached. to buildlng'll;the board recommend that they be fre
quently used and e:x;amin ed . 

• . •  t .  
MR. THmODQRE J, HARBACH, of Philadelphia, has designed 

MId f'xecuteo , .for the grea t Ce .. tenntfll eveL t,  di. 8 for mAdals; 
of a n umber of bis torio ni.tj dct", such as Old Independence 
Hall, the Old Cracked Liberty B oll ; a Bead of Wasbin gtoD; 
etc. Oa the obverse sldss, person s can h ave their business 
card s, making a novel and durable adveltis6Iment, which the 
pOllsessor il! likely to keep. 
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THE AU t OMATIC GAS SAVER. 

It has been calc u.lated that the averllge con sumH of illu
minat.ing gas, in large citie s , is subject to a waste which 
costs him from one quarter to one third more for gas than is 
rea.lly ne cessary to produce the re quisite light . The reason is 
obvious from the fact that the pressure, as transmitted from 
the works. must always be sufficient to)nsure a full supply, 
not merely to the highest places, whither th e gas lUshes 
at g�ea.test velocity, but to the lowest localities. The nor
mal preseure, therefore, never falls to a p oint at which no 
waste at the burner can take place. N or is it, indeed, possi
ble for the manufacturer to supply each customer with the 
proper pressure to insure the greatest luminOsity, for he is 
prevented, both bidilIerence 
of situation of points of de
livery and by th@ constant 
variation in the quantities 
drawn from the works by in
dividual consumers. Cutting 
01I at the service cock or 
using check burners simply 
reduces the light witbout af
fecting the proportional de
gree of waste ; so that the 
only valid means of avoidin g  
the latter lies i n  an appara.· 
tus which will automa.tica.lly 
control the pressure, keeping 
the same uniformly at the 
most advantageous point, as 
the gas leaves the meter . 

A new ma.chine for tbis 
purpose has lately been pa· 
tented (May 19, 1874), and 
engravings of the same are 
presented herewith. The no
ticeable fea.ture is the absence 
of the straight diaphragm, 
heretofore commonly em
ployed,  forming a flat dish, 
with the valve rod secured to 
its center, and governing the 
valve through its being forced 
upward as the p ressure is 
augmented. The difficu1ty, 
due to the hardening of this 

Fig. 1 .  

appliance and consequent loss  o f  its vibratory power, ie, it 
is claimed, obviated in the present apparatus, by making the 
device of leather, covered with graphite, and in telescopic 
form, so as to have from one and a hal f to six inches vibra
tory motion, according to the size of the machine. 

Tbe operation will be understood fro m  the sectional view, 
Fig. !.  

An increase of presllure, whether it occurs in the mains or 

service pipe, by putting o ut lights, is instantly communica· 
ted to membrane, A, the tension of which is thereby in

creased. As the membrane expands it is forced upwards, 

carrying with it the rod, C, which works the valve, E, and 
contracts the aperture through which the gas enters cham
ber, G ;  the quantity now admitted in a given time bein g ex

actly equal to that which passed when the pressnre was less 
and the opening greater. When the pressure again dimin
ishes, the tension of the 
membrane is of course re-
laxed, and being forced 
downward s by the weight 
in tbe cup, B, again carries 
with it the rod , C, and the 
aperture to the chamber, G, 
is enlarged. Thus it will 
be seen that the saver is a 
self· acting valve. the ope · 
ration of which depends on 
the equal 'zation of antago
nistic forces. namely, the 
pressure of the gas within 
the chamber, G, impelling 
the membrane outwards, 
and the weight without 
im pelling it inwards. By 
the combined action of 
these ver;y dissimilar agents, 
the area of tbis aperture, 
by which the gas enters 
chamber, G, is exactly ad
justed to the velocity with 
which it moves. From the 
chamber, G, the gas es
capes by the outlet pipe. 

J dtutifit !mtritau. 
A. ctlon or Sulphuric A.cld on Iron and,8teel. 

Iron or steel wire which has bean acted on superficially 
by sulphuric acid is usually found t o  be altered in its p roper
ties. I&R  weight is increa�ed, its tenaci ty is inj ured,  so that, 
originally soft and flexible, it eMily breaks ; and when a 
freshly broken end is moistened by the tongue, it effervepces 
as if acted on by a mineral acid. These effects after a time 
disappear. Profe sRor Osborne Reynolds, of Manchester,haa 
asctrtained that tbey are o wing to the absorption of hy dro
gen generated d uring the chemical reaction which takes 
place when the wire is i mmersed in the acid. He found 
that if an iron tube, closed at one end, be immersed in a 
dilute solution of sulphuric acid, bydrogen passes through 
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cases were, however, so entirely different that a scheme, 
which migbt succeed with the com paratively small barge , 
and sluggish current of the Seine, would be a total failure 
with ships and steamers from 1,500 to 3 500 tuns burthe n 
drawing from 20 to 22 f"et  of water, cont<nding again st a 
volume and velocity of water that, in the e vent of " taking 
a shear," will " whip " a 1,500 tun ship to and fro across the 
current with almos t  the speed and as little apparent effort ali! 
whEn a current of air plays with a boy 's kite. 

In designing the new machinery, Mr. Nish, assisted by 
Captain Wright, the mechanical engineer to the hust, de 
cided that every part should be constructed as strong, and 
of as few pieces, and as little liable to d erangement, as 

l,' jg. 2. possible. With this end in 
view, Captain Wright aban
doned entirtly the wheel gear
ing used in the wire rope and 
chain systems of  Europe, eith
er as a means of obtaining 
purchase or connecting the 
chain drums. The power was 
obt ained by a pair of long 
stroke engines, and the con
nection of the chain barrels by 
couplir g rods, set at right an
g1es, similar to those used in 
locomotives. 

THE AUTOMATIC GAS SAVER. 

the walls of the tube into the interior, and may be collected 
by a ttaching an in dia rubber tube to the open end of the 
i ron one, and passing it under a gas holder. Pro fessor Rey. 
nold s  concludes that, when ever iron und ergoes oxidation 
under water, i t  becomes saturated with hyd rogen, and thus 
loses tenacity-an impo rtant consideration in the case of iron 
steam boilers on iron Ilhips. 

. .  .,. -
CHAIN TO WAGE ON THE ST. LAWRENCE. 

By some over.ight of our foref�thers (not, however, made 
by the aboriginal Iroquois,  whose to wn of Hochelaga was at 
the foot of the current), the city of Montreal was built at the 
head o f  the rapids ; and as, year by year, the trade of the 
city has increased, the number of vee�els and their siz �  has 
kept pace,:until the difficulty of getting ships into the har
bor became most formidable, involving great expense in 

With these instructions, 
Mr. E. E. Gil bert, o f  the Ca
nada Engine Works, Mon treal , 
was intrusted with the work 
of completing the designs snd 
working out the details. The 
engines are non. condensiDg. 
with cylinders 22 inches by 5 
feet stroke. The frames are 
of the Corli8s type, extended 
to receive the bearing of the 
outEr chain barrel shaft. The 
weakening effect of lowering 
the first barrel ahaft to the 
center lill e of tbe cylinder i s  
counteracted b y  using a suffi · 
ciently heavy pillow block cap, 
well fitted in the gib8, to 
maintain the full SEction of the 

frame ; the brasses are closed by �ide keys in the usual man
ner. The chain barrels are 2 feet in diameter, carry in g nine 
tuns of best it inch short liDk crane cbain , the total l en gth 
of tbe chain being 7,000 feet. The two . ides are boJt6d to
gether by heavily flanged crosstie boxes, forming a very rigid 
s tructure, whi ch, so far,bas proved unyielding und er the se
verellt strains. The platform is of cast iron pla.tes,  reached 
by steps from the rear of the cylinders. Tbe whole arran ge
ment h as a strong; compact appearance, and works quie tly 
and without vibration under ft111 steam and tbe e e � er€st  
strains. 

The cable was laid early in July, 1873, and the tug brought 
a large steamer up the upid s on her return tri p from laying 
the chain. She was worked daily until the closing of navi
gation in November, 1873, without the slightest breakage, 
delay, or mishap of any kind, and proved in every l eepect a 

perfect success, and, i ll  the 
Ilingle instance of hauliDg 
the stt-amer Precursor (which 
would otherwise h ave been 
abandoned) off the rocka, 
saved her .own co�t five ti m es 
over. In hauling off the Pre . 
cursor, as the usual boiler 
pressnre of 60 or 70 p ound s  
did n o t  appear eufficient to 
move h er, the pressure was 
graiJ ually increa$ed umil , at 
a little over 90 poun d s ,  the 
stranded st�aUler began to  
slide into the deeper water. 
As the engines kept barely 
creeping roun d ,  stretching 
the hawsHs as the preasure 
incr€ased , it is probable that 
the pressure in the cy linders 
was nearly that of the boil
ers. 

The comparative size of 
the apparatus and its mode 
of adj ustment to the meter 
are shown in Fig. 2. The 
effect upon :the flame will 
also be noticed. The con-

CHAIN TOWAGE ON THE RIVER ST. LAWRENCE. 

The speed of the tug 
against the current is from 
four and a half to five miles 
per hour, and the spfed of 
the engines from 55 to 60 
revolutions per minute. The 
expense of fuel, etc., is very 
sm9Jl. T he principal expense 

.of bands is caused by the 
num ber of men required to 
haul aboard , in a stro n g  cur

�truction is substantial and durable, the best quality of sheet 
copper, without seam, being use d to confine the gas. The 
valves ara ground and fitted so as to control a single burner, 
and may be readily cleaned of impurities. 

The manufacturers add that whoever pays six or eight 
dollars, or even less, a quarter for gas, will save at the rate 
of from t wenty to forty per cent on his gas bills by using 
this ml!.chine. 

Further particulars regarding sales, and also relative to 
inducements to agents, may be obtai ned by addressing G. S. 
Lacey & Co" 615 Broadway, New York city. 

towage, and, in the case of large sailing vessels and light
powered s teamers, no inconsiderable delay from the impos
s ibility, with unfavorable Winds, of getting tugs enough 
about a latge ship to d rag her up the pitch . 

Various schemes were su�gested for avoiding the diffi
culty : a ship canal coming in behind the city, piers at d iffer. 
ent points with stationary winding en gines,  etc. ; but eventu
ally Mr. A. GUbert Nish, the engineer of the Harbor Com
miBsicmers, determined, undH instructions from the board , 
to m ake a trial of the submerged continuous chain system, as 
used on the Seine below Paris. The circumstances of the two 

rent, 100 hthoma of tow line. This, however, it was, when 
we last heard of 1b6 vessel, intended to remedy by the 
substitution of a donkey engine for manual labor. The total 
cost of this vessel, of which we here give a pHspective vi. w ,  
h a s  beeIl $25,000, including the 7,000 feet of chain.-En ·  
gineering. 

• ••• • 
THE iron establishmllnh of the United S ta.tes, including 

furnaces, rolling mills, steel Walks, forges, and bloomeries, 
are as follo ws : 681 completed blast furnaces, 343 rolling 
mills, 51 steel works, 37 forges, and 47 bloomeries. 
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TliE UNDERGROUND RAIL WAY, NEW YORK CITY. 

N UMBER II.  

[ContInued fro m p a g e  308 . ]  

In our preceding article we gave a m&p diagram o f  the city 
of New York, showing the general position of the Under
ground RJ.i!way. We al so gave a profile of the rail way, ex · 
hibiting t he grades and the various kinds o f  work along the 
line ; als o  a view of the first bridge, in front of the Grand 
C dntral D �pot.  We likewise gave a general description of 
the work from 45 th street to 116th street. The llet section 
of open cut begins at this point, and extends to 133d street, 
wherd the Illilway grade rises to  the bridge over the Harlem 
R ail way. R 3ferring to the profile given on page 308, it will 
be seen that this open cut, from 1 16 th to 133d street, which 
here p asses thro ugh the most thickly settl e i  portion of H �r 
lem, i s  arranged a�  such a depth that i t  may hereafter be 
covered o ver and converted into a beam t unnel should it be 
deemed necessary, like the beam tunnels now ex\�ting on 

draulic cement and clean fine slI.nd, in the proportion of one 
part of the former t o  t wo puts of the latter, the i n g redien t s  
being thoroughly mixed when dry. After water has been add
ed, the mortar is not allowed to stand tor any length of time. 

Along the t op of the retaining wall runs a parapet wall of 
first class cut granite, with j oints and beds dressed to lay 
three eillhths of an inch. The dimensions of this wall are, 
in gene;al , a breadth of t wo feet at bottom, eighteen inches 
on top, and a hight of t wo feet six inches. On the para pet is 
placed the coping of granite, ten inches thick by twenty two 
wide, pene hammer d ressed on the o utside faces, and beveled 
on the side�, and prep ared to lay quarter inch j oints. AU 
this is sur monnted by a light wrought iron railing. O ver 
this cut the street c rossings, with the exception of those of 
52d and 53d streets, are iron plate girder bridges, to b e  here 
after ddscribed. To accommo date the cross s t reet traffic at 
52d aud 53d s Lreets, one bridge is constructed mid way in the 
blo ck bo a.nded by these streets, the ap proaches being placed 
at right angles to the length o f the bridge, an expedient ren-

Precipitation ot Zinc by Water .  

Zinc may be added t o  the list o f  metal s which can b e  pre
cipitated by means of water. '] he conditions Beem to be 
these : If, to a solution of zinc chlorid e, just sufficient only 
of a mmonill. be add ed to re-dissolve the precipitate at first 
formed,  the addition of water throws down zinc in the form 
of a gelatinous and bulky precipitate. In the cold , the 
whole of the zinc is not thus precipitated , but possibly with 
continued boiling it might be.-J. L. Davies-Cltemical 
News. 

• ••• • 
Influence of Gas Refnse on F18h. 

Professor Wagner, of M a.nich, has recently investigated 
the ab )ve named subj ect, and the conclusions he reaches are 
as follows : Fish put in water to  which one per cent of gas 
refuse had been added became at  once very re8tless, tried 
to j ump out, turned on their backs a fter they had been in 
the polluted water for one minute, and were dead a fter the 
lapse of six minutes. In water containing one half per 

Fig. 4 -THE UNDERGROUND RAILWAY IN NEW YORK. CROSS SECTION OF THE OPEN CUT ON FOURTH AVENUE. 
other portionS-Df the)ine. At present there are bridg es at 
cross streets over the open cuts. The total length of the 
work. from the beginnmg of the first open cut at 49 th street 
to  the e nd ing of the l&st open cut at 133d street, mlly be put 
down in round numbers at 22,462 feet, of which 6, 937t feet 
consist of epen cut, 4, 562t of viaduct, and 10, 662 of tunnel
ing, of the three kinds already mentioned.  

This tunneliDg c ansists of three p&raJlel and separate tun · 
nels, a large on� in t,he center, and on either side a small er 
one. In the central tunnel, which has a epan of twen ty. five 
feet, are two tracks for the use o f  the express trains passinI\' 
north and south ; through e ach of the side tunnels, which 
have a spa.n of thirteen feet, is a single track for the use o f  
WilY train�, that o n  the east for trains passing north, and 
that on the west for those passing south. Thes e latter tuu· 
nsis have aJundant arched openings for ventihtion and 
light, and are provided at convenient pointe dong the line 
with passenger sta ',ions, to accommodate the local traffic. 
These s tati(>ns will be hereafter des cribed. 

S ach, in brief, is an o utline of the general plan of the 
whole work, and with this sketch we pass to the de
tailed description of the parts, taking up 
the work section by section, and limiling 
o ur attention to one of these divisions at a 
time. 

Section 1. From 49th to 79th streets. F. 

dered necessary by the impos sibility of constructing them in 
the usu ,l way, on account of the hight and length of the 
bridge and the narrowness of the avenue, the span of the 
former being fi fty-two feet six inches, and the wid th of the 
avenue one hundred and four feet. Our engraving, Fig. 5 ,  
is  a pers pective sketch of this bridge. 

At the south side of 56th street begins the first of the beam 
tunnels, which extend s  thence to the south side of 67th 
street, a d istance o f  � 862 feet. 

In our n ext article we shall illustrate the construction of 
th eBe tunnels, which are somewhat novel and peculitii. 

In our last number a typographical error occurred in con
nection with the name of the draftsman of the Underground 
Railway. Mr. WIlliam H. Hornum is the chief d raftsman, 
u nder whose supervision the labor of preparing the working 
drawings for this great work has been done. 

• ••• • 
Changlntl; Slllo oth Bore Cannoll to RUles. 

A series of imp ortant experiments is now in progress at 
S !l.ndy Hook, for the determination of the merits of the new 
plan of changing smooth bore. guns to rifles by the insertion 

cent or one quarter per cent of gas refuse, tb e fish weIe 
killed in half an hour and an hour and a half respectively. 
The addition of one tenth per cent of the substance killed 
the fish in about seven hours. 

Professor Wagner recommends that, instead of throwing 
the refuse into streams in quantities at a time, it should be 
allowed to flow in very gradually, at a rate Il ot exceed ing 
five quarts per minute. By this means, these small amounts 
would be at once diluted to such an extent as to become 
compllr&tively harmless, chemical decomposition of their 
elements in the river water setting in at the same t ime ; and 
then iDj a.rious influence on piscicuhure need no 10llger be 
feared. 

• I •• •  
Steel Direct frolll the Ore. 

The system of Ponsard, for producillg steel d irect from 
iron ore, has attIllocted much attention, and La MetaUurgie 
gives the following account of a recent experiment mad e on 
this system. 

The apparatus consists principally of a gazogene, which 
transforms the fuel in a series of large chambers, and of an 

apparatus in brick, called the recuperator 
of heat, which receives the flames from 
the furnace, and restores the caloric in the 
form of hot air. The compartments of the 
chamber serve successiveJy for the reduc . 
tion of the ore, for the reactions which 
are effected, and ,  finally, for the iUBion of 
the whole charge in such a mall ner that 
the separation of the component parts is 
effected by the difference of d ensity. 
T hese varions phases of the operation re
quire very different temperatures, and the 
production of these is the special object of 
the apparatus. On the side of the furn ace 
d oors the temperature is only that of red 
heat, while beyond the heat is so great that 
the eye is unable to support the intensity 
of the glow. This Extraordinary heat is 
estimated at 3,632° Fah. 

The success of the experiment is re ' 
ported to have surpassed all expectation,  
and the result obtained is considered to de
monstrate the possibility of producing steel 
d irect from the are without any of the 
transformations necessary und er existing 
systems. Of course this is a fresh revo
lution in the history of metallurgical in
dustry ; and it is almost unnece!sary to add
th&t, should the system j ustHy the report, 
it will prove a revolution indeed. 

• • •  
The M08t Eminent Alllerlcan . 

S. D oyo, D ivision Assista.nt Engineer. 
S tarting at 49 th street, which m ay be t a
ken as the southern boundary of the work, 
we enter the first open cut,  which, gradu . 
ally deepening as we proceed northward, 
ex:tends to the south side of 56 \h street, a 
distance of 1 ,775 feet, at which point it a\
tains its greatest depth of 13 feet. T he 
shape of the c �t, there fore, is tbat o f  an 
irregular wadge (the base at 56th and the 
edge at 49 th street), with a breadth at bot
tom of 50 feet in the clear, from retaining 
wall to retaining wall , a breadth at top 
from parapet wall to parapet wall, of 52 6 
feet, and a greatest dep th of 13 feet. Of 
this cuttin g a cross section is given in Fig. 
4. It ie lined throughout with retaining 
walls of first class  r a.b bie mas onry, dressed 
to a moderate degree of smoothness on 
the face, well bonded and thoroughly 
drained with broken stone, the d rains oc
curring about every fifty feet and provided 
with openings 4 inches by 6 inches. [The 
open cut, from 1 161h to 13Bd stre�ts, is si
milar to this, except that it is lined with 
brick masollry. O a.r engraving, Fig. 4, re
preaentd stone linings one side and. brick on 
the o ther. ] In g€ neIaI the walls extend 
throe feet belo IV the grade of the road, and 

The most eminent living Ameriran i� FIG. 5.-THE UNDERGROUND RAILWAY IN NEW YORK. BRIDGE OVER THE OPEN CUT OJlr 
FOURTH AVENUE, BETWEEN 52D AND 53D STREETS. William Cullen Bryant, of New York: city, 

poet, author, editor, and. publisher. Born in 1794, in M&s
sachusetts, he is now in the 8lst year of his age, still active 
and vigorous both in body and mind. His first volume of 
poems was published in 1808, in his fourteenth year, and from 
that time to the present, a period of 66 years, he has been a 
constant contributor to the literature of the world For the 
past 48 years he has been editor and proprietor of the New 
York Er!ening Post newspaper. On the recent occasion of his 
80th birthday, November 4, 1874, he was waited upon by a 
number of our most prominent citizens, and heartily con
�ratul&ted for his continued health and long and useful life. 
He ep okl' , in reply, of the remaik:ab1e changes that had taken 
place in the political affairs of the world duriDg his lifetime. 
Wh at marvelous discoveries have been m�de, too, in tll-a 
world of Science durin� tue Sawe period ' 

are nine feet thick up to grade, where the thickness changes 
to seven feet, and then tapers off toward the top with a bat
ter of  one inch to the foot. Although the thickness of the re
t&ining wall, both at top and bottom, wiU,lof course, vary with 
the hight, the thickness at the top is in no case greater than 
four feet, or less than two feet six inches ; or, at the bottom ,  
greater than thirteen feet, o r  less than fonr feet, the great
e st thickness at top and bottom occurring in the retaining 
walls of the viaduct at 104th street, where the dimensions 
are 29x:13x4. The general proportions of the walls, in the 
open cut below 56th IItreet, may be given as 15x7x2 ·6. The 
stones in the face of the wall are laid with vertical and ho· 
l'iz ontal j oints in cement mortar, and plastered on the baci;. 
with half an ioch of cement mortar well rubbed do wn. This 
Dlortar is composed of the best q,ullolity of Ulster county hy-

of a coiled wrought iron cylinder, secured in position by a 
collar at the muzzle of the gun. A 10 inch smooth bore is 
thus converted into an 8 inch rifle. If the system proves 
s·uccessful, it will enable the Government to utilize a large 
number of guns now useless. T he casemates of almost all 
the fortifications of the United States have been built of a 
size admitting no larger piece than the 10 inch cannon, and 
it has been snggested that, by a steel cylinder instead of one 
of wronght iron, a gun of the above caliber may be altered 
even to a 9 inch rifle. 

Experiments thus far made demonstrate that, while the 10 
i t cu smooth uore uses a proj ectile weighing 127 ponnds, the 
same gun, altered, gives nearly double the toree, a more 
even rate of speed, greater penetration, and illcreased accu
racy, with a shot at 1�6 pounds. 
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Straw Li�btnin� Con ductors. 

"Straw is about the last material one would,think of using 
for a " Jigh ning rod ;" but according to a Fren ch j ournal, it 
ans wers the purpose admirably. It had been observed that 
the straw had the property of discharging Leyden j ars with· 
out s p ltlk or explosion, and some one in the neighborhood 
of T,ubea got the idea of constructing lightning conductors, 
which were formed by fastening a wisp or rope of straw to  
a deal stitk by  mean a of bras8 wire, and capping the con· 
ductor with a copper point. It is asserted thRt the ex peri . 
ment ha% been tried on a lal'ge ecale around Tarbas, eigb teen 
commllnes having been provided with such straw conduc
tors, only one being erected for every 60 arpents, or 750 
acres, and that the whole neighborhood has thus been pre· 
served from the effect"" fiot only of lightning, but of hail 
also. The Journal of the Society of Arts says : ,  This state
ment comes from a respectable source ; and the apparat u s  
being extremely simple and inexpensive, i t  i s  at any late 
worth the trial. Copper conductors are out of t he quesl ion 
iu ninety.nine Caij6S OU', of a hundred, bUll every cottager al
most could set up a stra 'IV one." 
To the Ed�to'r oj the &ientific American : 

On reading the above account of straw lightning rods 
which you gent me, 1 m  Il.de the simple experiment of meas
uring the " jBetrical res Istance of a small bundle of strawp, 
and foulld It to be very high indeed, �ay a million or two 
ti mes a� grea t eta a copper wire of the same s ze. This real· 
ly disposes of the question of usefulne�s  for J ightning con 
duetors ; fo ' ,  not to mention other considerations, with such 
a re.istanca 1M! this, the straw rod, if � truck, would be in· 
stantly igDited, if not even blown to pieced by an explosive 
combustion .  

T h e  rea; question o f  most importance t o  a lightning yod 
is, bowever, not wh!l.t wi ll bBcom� of it after It is �t rnck , 
but, strange as i�, mlly 'iiound w'it"n fir� t stated, wL at C'lf 
tainty there is or i ' B  be 'ng strUCK. T hus : SapposlO it to b "  
proved t.hat, a given rod I f  s truck would. cltfry te» the groul>d 
al l the el <lci r l c['y en tering i G ,  but, tbott this fame rod w a �  far 
les. l ikply to bo � t 'nck thalJ the 8,d j a�ell t g a ble of tue toni'e : 
What use would auch a tll iog be a. It protec ',ion ? E vider,t.  
ly we bave first to co'u ; id�r tue c md i t lond wbich will secur ; 

' the s trik log of th e rod in preler. nee to anything elae near 
i\ a.c.d th n it wil l  be time to inq \lire as to its capacity to 
car ry off the fhlid whQn t" gets i t .  

I h a ve alr"ady j nl] ica�ed,  on a previous 000118io11. and you 
h a ve ably d iscussed , l he very s'mple conditi o ns involved in 
tb is  first and most im ponant problem. Briefly tbey are 
these : That the lightning rod sbou ld offer a path to the 
earth prese ntin g ma.ny h undred tim � s  lesa resistance l han 
any of the n"ighboring accide�tal paths, made up of  mbtal 
pjp��, rods, nail@, bolte, hiLges, stove p ip €s ,  gutters, and 
the like, interap ersed with w" od work, hum !n beinge , a.nd 
other destructible matter. The electri c  fluid,  when it fine s 
presented to it two eq ua.lly good roads ,  impl1rtially divides 
it�elf and  sends half its substance by each route. If it findd 
two routes where t1:e obstructions or resislan ces are as 
one to ten, then it sends ten times as much of i tself by the 
easy as by the d ifficult road. In order �hat a. rod, therefore, 
2hould keep all of a flash to  itself, it must  offer immensely 
superior inducements In  the wa,y of c )nduction to  the 
g ound. I f  H d oes this, theu  it is an absoJu�e prot� c tion to 
all atound it, and n)t othet'wise. Now experiment has 
proved beyor.d a q uestion that the conduc�ing pow€.r of a 
g iveu Bubstance varies with its cross section or weight per 
running loot ; aud therefore, when we take a rod of some gQod 
conductor, such as copper, and make it thick and connect it 
thoroughly with the earth, we get an easy uath to the earth, 
for any cloud-collected electric fluid. What we must do, 
morpover, is to mak . this path so easy that no chance road 
shall come anywhere neaf it for easinefS. 

Under the existing sta.te of affairs, with the large quanti
ty of metal used in our buildingd, this can only be done 
wben we have either a very thick rod or its equivalent ob
ta.ined by uniting the rod near the roof to  the vary water, 
gap, and othMr pipes which would otherwise be its rivals. A 

cond uctor fulfilling the above conditions will always be easi· 
ly able to carry aU the electricity that strikes it. We con 
stantly see recommendations of this or that form of  rod be

cause it  has more surface, and electricity of high tension 
travels cbiefly on the surface. Grant that this last state ' 
m ent applies in full force to lightning, yet we see that it is 
of no practical importance. Increase 01 surfa36 wil l not di· 
minish re,istance Of improve conducting power. This we 
know by co untless experiments, and the o pposite is not even 
claimed. If, therefore, a certain rod has not substa.nce 
enougb. in it to make it an efficiently good conductor, squeez 
ing or twisting it into allY possible form will not do it any 
good in the d irection of securing the attention of the light , 
ning to it ; and if it is n ot struck, of what comfort is it to 
beJieve that, if the lightning (wbieh went into the house aDd 
set iire to it or killed the :mnates) had only gone to the rod ,it 
would havll traveled to its own delight on the outside of  
the same ? Lightning is not to b e  outmanreuvered cheaply 
in thia way , � ;ther by a tbin:pi' ce of metal, whose insnfficient 
condact,jng P')  'ITer is not increased by giving it It ri bbed sur· 
fac� or a spi r!!, )  t;wist, nor by a non-conducting straw. 

I have said noth ing here of anotber way in  which the low 
resistll.n ce of It lightning rod is effecti ve, namely, in fa.cilita
tiLg i nduction and. thus charging i tself aLd the alr above it 
oppositely to t '1e  tb undercloud, by which means the dis
charge is still further determined in tJe line of  the rod. 
But this only adds to th. force of my former argument in 
favor of good and abundant conductors. 

J dtntifie �mtrieJu. 
In conclusion. I can only regard the French straw theory 

as a canard, though if it had origillt1ted in this Sta.te (N w 
Jt r�ey) I should have considered it only the consequen ce 01 
a verbal ambiguity, as we know that New Jersey lightning, 
moderately diluted, passes with great facility alang a s traw. 

Stevens Institute of Technology. HENRY MORTON. 

[Possibly some of our readers may not be familiar witb 
the fact that apple whisky is known by the name of New 
Jersey lightning.-EDS. ] 

... . .  � .  
Grindlnll; Plane Irons. 

To t1.6 Editor of t7.e Scientific American : 
Seeing in a recent number of your paper a description of 

a device for equalizing th. 
wear on grindstones, I seno 
you an illustration of a hold 
er for plane irons, chisels, 
etc" with which Olle man 
can both turn the stone and 
grind the tool much more ac, 
curately than by holding it 
in his han d. 

A is a piece of spring steel ,  
8 inches long, bent at eacb 
end, with thumbscrew. You 
grasp the holder with the 
left hand, at B, sticking the 
point, C, into a board or th� 
wall, at auch a dista.nce from 
the stone as to bring the 
iron, D, in the right position 
on the ",tone. By raising 01 
lowe /jng C, the bevel is reo 
gulated. 

J M, RICHARDSON. 
East Cleveland, O kio. 

• • • • •  
(Jab! e Telegrapby. 

To the Editor oj the &.entijic A:m6rican : 
In your issue of N (} vem b.r 7, 1 874, you publish a commu

Il;C�t iOIl frOID Mr. T, A. Ed i�on, Newark, N J., refflfrin/ir 1 0  
a pap.,r reaa lJ;;iore  the B !itish Aasociation by W. K Win.  
ter, on  a n  i m prov. mllnt in cable telegraphy. M r. E j iaol 
slly� that th .. p rlnci ple sho wn was invented by himself, aIlo 
patented 00 h itt EoglaLd and in this coun try sou: e thref 
years ago, and that it is need by tbe Autom't. ic Te Legraph 
Oomp&ny. P ormit m ·, as the conmlting elect r ician of thaI 
com pany (and as o wner o f  all the electro, chemical auto m !>  
t i c  tillegr!tph patents used by said compallY) ,  to devy 'i� toto 
the above a�sflrtion . lIcod to sho w  how I he co.se rsa.l 'y staod�, 
in  order that Me Edison (as well as other parties) m ay kno w 
how i t  is himself. 

In the  fhsG  pla.�e, the party referred to, Mr. VI'. K. Win· 
ter does not c aim a.n y iUlpr wement in automatic  teleg rapby , 
bu\ si m ply au iID prov8d m�thod of openting a galvanome 
ter or o\her l'e�elving in strument by m. ans of the induc\ion  
coil li n d  earth contacr, wherein 'Je  uses th .. primary a n d  sec  
o od ny w ires of a n  induction coil -liS a balance o r  Wheat 
stone bridge, whe reby the increase of the current  through 
tbe primary wire not only induces a carrent in the  second ary 
w;r�, but CRuses a self·induced current to flo w, being in fllct 
an equivalent for the conden�Ar wi1 h shunt helix. Mr. 
"'inter's p atent bears date December 6, 1872. 

In tbe second pl8.C�, Mr. T. A. Edison professes to claim 
(in an English patent under da.te April 26, 1873) one or more 
el ectro ma gnets in the shunt circuit, to neutralize the atten, 
uations of the pulsations in the main line circuit, and hring 
th e line to a normal cqn dition, to prevent tailing upon tbe 
chemIcal paper of a ch€mical telegraph : in fact, an equiv
alent for a condenser with shunt helix. 

In the third plaee, I claim (under patents of dates October 
18, 1870, A ngust 29. 1871 , April 9, 1872, April 22, 1872, Ssp 
tember 10, 1fl72, September 2, 1873) the use of electro.mag. 
netic rheostats, rheostat ovuflow dams, condensers with 
shunt helices, or accumulators per 8e, in a shunt or branch 
circuit,in combination with an electro· chemical automatic tel
egraph, to bring the line to a normal condition, prevent tail
ing, and produce rapid work. 

As a twenty years' subscriber to your valuable j ournal,I a�k 
that you will do me the j ustice of inserting tbis my reply. 

Passaic City, N. J. GEORGE LITTLE, C. E.  
.. . . . . 

A SIMPLE PLAN OF VENTILATION. -The follo wing simple 
method for venti lating ord inary deeping and d welling rooms 
is recommended by Mr. Hinton in bis " Physiology for Prac 
tical U ae " :  A piece of wood, three inches high and exactly 
as long as the breadth of the window, is to be prepared.  Let 
the sash be now raised, the slip of wood placed on the sill, 
and the sash drawn c10sely upon it. If the slip has been 
well fitted , there will be no d raft in consequence of this dis
placem en t of the sash at its lower part ; but the top of the 
lower sash will overlap the bottom of the upper one, and 
between the two bars perpendicular currents of air, not felt 
as draft, will enter and leave the room. 

• · e  . •  

IN causing anlll sthesia by subcutaneous inj ections of chl o ,  
ral, M. Colin s tat�s that weak solutions should be used ; and 
when forced into veins, the operation should be performed 
very slowly , eo a� not  to  cause syncope. - Veins near to artic
ulations I3ftould be avoided. 

... ... . . 
M. HANNECKER u�es for the oxyhydrogen light (and ob

taillS illctea-ad brilliance) a cylinder com posed of carbonate 
of lime, magnesia. and olivine, com pressed by hydraulic 
pressure. Tile olivine used is a nil. ,ural silicltte of magnesia , 
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In8titnlion 01' Naval Architects. 

The Institution of  Naval Architeets, Juhn street, Adelpbi, 
L 1ndon, have is�ued the following list of subjects on which 
communica'jons are d esired : 

1. On the construction and armament of ships of war. 
2. The effect on naval construction of torpedoes or other 

modes of submarine attack. 
3. On the life and cost of maintenance of merchant steam

ships. 
4. On the preservation of the hulls Ilnd cargoes of ships 

from the effect of bilge water, leakage, condensation, and 
other causes of internal decay and corrosion. 

5. On the disposition and constru�tion of bulkheads, and 
on their attachment to the sides of iron ships. 

6. On the masting of ships, and on iron and steel masts 
and yards. 

7. On the ventilation of ships by natural and forced drafts, 
with d etails of any system in actual operation. 

8. On the fouling of ships' bottoms and its prevention . 
9. On machines for the economizing of labor in the con

struction of ships. 
10. On the use of machinery for economizing Jabor on 

board ship, whether merchant ships or ships of war, and 
whethel:' for loading or ma.nreuvering. 

11. On telegraphic or other communication of orders on 
board ship. 

12. On the construction of sUps and launching ways, and 
on the launching of large ships. 

13, On the present state of knowledge of tbe strength of 
materials as applied to shipbuilding, with e�pec!al leference 
to the use of steel. 

14. On methods for the proper strengthening of sblpa of 
extrem e proportions, lind on the precautions nf.'Ce�8aly to 
insure their Ba.fety at sea ; also on the lengthening of sbi ps. 

15.  O n  the strainin g effect of eng i nes of higb power Oll the 
structure 01 ships, and the anangements necessary to obvi
ate th"m . 

16. On legislative interference with the construction, stow
age, and equipment of shi pRo 

17. Tbe design, construc tion " and me,asuremen t o f yachts. 
18. Ou floating iltructu fes other than ships, such a8 docks, 

ighters, pontoons, alJd so fOtto .  
19.  0 "  sbipa  for �p6cial purposes, Buch as ligbt ships, 

telegraph ships, cattle and fpecial passenger Ilhips, aud 
otb ers. 

20. Actual meaRurements or records of sea. waves ; thf ir 
higbt, length ,  periodic tim�, a!ld spel d of ac vance ; or ti elr 
profiles. 

2 1 .  011 the results of the begt modern practice in  oc '  an 
�tealli n avigation , with reference to tl e latest modern i m .  
prO 'l'tm6nt�, such liB �ur ! aee conoensation . slJperb �atiI'g, 
compound engines, and the like ; a l.o tb e value o f  each of 
th ese taken separately. a n d  efpecilllly the rHuIts of aL Y ac
tual €xperimeL ts to test tlJi s p)int. 

22. O n  the friction developed in marine �te9m engines  of  
d ifferent forms ; and u n  the d ifference betweeu the groBs in
dic .. ted horae power developt. d  in the ry hdpr, ar d l,b e npt 
eftbctive horse power ava'Jable for th" propuJblon of the ship 
aft .. ! working' t he air pump, slide val vef', aLd other moving 
paHs of the engine. 

�il. On economy of fuel in mllline engines, with detailed 
rBsu]t,p. 

24. 00 method s f01 starting, stopping, and revers'lng marine 
steam engiD€f:l of hil!"h powt>r. 

25. On marine boilers, their form, rate of comb ustion, and 
the proportion of their various parts. 

' 

26. Information as to the alleged rapid deterioration of 
marine boilers supplied with water from sur lace condensers, 
and the remedies for the same. 

27. Exact information-either experimental Of theoretical 
-on the efficiency of propellers. 

28. On any novelties in the construction, equipment, or fit· 
ting of ships. 

29. On any novelties in the con struction, arrangement, OJ' 
details of marine engines and propellers. 

• • • • • 
Iron Ore Bed In N ew York City. 

We find it stated in severa! of our EDglish contempora ' 
ries (and it will be news to mos� of our residents) that " some 
excitement has been aroused in New York by the discovery 
of a rich vein of hematite iron ore in the heart of the city, by 
Borne workmen who were digging foundations for a new 
building. The vein ,  which is 30 feet wide,  was found at a 
depth of only 4 feet from the surface." We expect to hear, 
by the next foreign ma.il, of the erection of a smelting fur
na.ce at the mine ., in the heart of the city. "  

W e  were led , b y  this startling announcement from across 
the water, to inquire into the facts of the remarkable dis
covery ; and we learn that some laborers, engaged in d igging 
a founda.tion (In the corner of Washington and North Moore 
streets, strnck a layer of scoria and cinders, tbe debris of 
some furnace, which had been us€d for filling in the ground 
II long time ago. Our reporter was shown some specimens 
of the " ore," d eposited in barrels by the workmen, who 
seemed quite delighted at the sensation which their discov. 
ery had created abroad. 

' 

. t  • . • 
C urious Apple •• 

Doubts are entertained by some pomolcgiats as regards 
the truth of the statement mad.e that apples have been 
growu in which two or more vadeti-s were blended hlto one, 
tbat ie, apples having one section sweet and the other sour. 
We havt' seen such fruit and th .. refore know it,at it ba� bBen 
prod uced. A tree bEaring appll's of thil'l natn re formerly 
stood in a gentlemall's garden in Geo 'getown, MMe. It was 
of large size, and in some years produced several bushels of 
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ruiG. T h e  o w ner p old the apples as curiositle�, and fre· 
qu e lJ !  y ll)d i� id U Ql . pecimens brougLt larg" prices. It was 
exe e ) . I g y  i n ' t r, pt i l  g to exu.mitie the crop,  as one apple 
cl if'f �red w ; o eJ y  lrom a n other. and there was diffi cult.y in find· 
ing HI' 1  pc  c i.ely ,, 1  k I. A few were fouud ill which almost 
ex .c�jy oue b .l f wss s "'eet and the o pposite so ur, b ut a mq,· 
j " rity W He made u p  d ifferently.  S cction s, one q uarter or 
one @ ixl,etntb,  more or less, would be BW8et or lIour, and the 
rem ain d er would be of the op posite kind.  The line of de· 
m a.rcatio o 0 0  t b e  f k ' n  was d istinctly defined , the sour por ' 
t ion  h .... ,ng a red c i � h  color, while the s weet was of a pale 
green. T u e l e  was  no mistaking' the flavor ; the �our portion 
was V �ly B JUr, a n d  the s weet very sweet. On the same tree 
a � pleB g r ew which ware uniform in kind, some being entire· 
ly II weet a. u d  ot � ers  ent.irely sour. 

This p o w ologt ,Ill freak was brough t about by a careful 
p rocess ot hud Hng, two bud s of diffdrent varieties being 
d vidBd , a ad OLe half of each j oined together, so as to ad· 
h ere lind g r o w in that condition. As n one of this fruit b as 
bt en Bllen o f  late year9, we conclude that the tree haa per· 
idbed . -Bohton Journ,al of Ohemistry. 

W" call rorroLo rate the foregoing, having ourselves seen 
tbem I/rowi n g , an d  tasted ap ples that were sweet on one half 
and sour on I he o ther. This was several yellrs ago. The 
tree wh i ch prod u ced this curious fruit was upon the prem· 
ises ot the R dv. Dr. Ely, of Monson , Hampden county, Mass. 

• .  e . • 
l'RACTICAL MECHANISM. 

NUMBER X I II .  

B Y  JOSHUA BOSE. 

PISTON RINGS. 

The tension referred to in our last (see page 293) is, in all 
pr ) l>aoIlHy, caused by the unequal cooling of the ring after 
it is ca3t. 

Iron lind brass molders generally extract castings from 
the mold as eoon as thl'Y are cool enough to permit of being 
Iem0 7ed , and-then sprinkle the sand with water, to cool and 
s a ve it as much as possible. 'rhe consequence is tha t the 
part of  the casting exposed to the air cools more rapidly than 
the part covded or partly covered by the sand, which creates 
a t en .ion of the skin or outside of' the casting. The same 
effect is  I)rod uced , and to a greater extent, if water is aprin. 
kl d on one part of a casting and not on the otiler, or even 
on one part more than on anoth"r. 

I� h �8 lI.lrell.dy bean stated that brag�eB contract a littlf', 
s id "weys, in the procet!8 of borlng, and that work of cast 
metOl.I .. 1 ' ers its fo rm from the skin of the metal being reo 
mov£ d ; this alt�ration of form, in both caaep, arises in the 
ca�e of a. ph,ton ring from the release of th e tension. 

It fom.ti mes occurs tbat a piecA of work that is finished 
true in  !tIl its parte may uUt'x pectedly require a cut to b e  tabn 
off fln u,"fi a isbed part (\'l allo w clearance or for other cause), 
an d t,h8 �  ihe rem!)"!>] of the ro ugb skin tbrows the work o ut 
o f  true in itp vari ous part.,  as, for instance : a sad d le of a 
lalhe being d�r a p · d  t o  fit  tr)e  lathe bed , an d i ts  elides finely 
Ilcnped to a a'H I "ce p h t - ; or the rest itself being fi tted and 
a a j�@ted 1.0 the era 's s' i d e  of the sadd le. I I, when the nu 
a n d  @C 1ew of tbe CIO&I! B ide are placed in position ,  tbe nut is 
discover.d to  bi e d  a u ' n B t  the gr>ove (of t h e  � addle) along 
W11'ch it  m'lves (,be OUI b ,ing too t hin to p .. rmit of any more 
b ling take n dI ll,) therd i s  no alt>lrn&tive but to plaoe tbe 
gro o ve in t "le  s ad d le deeper, wbich o peratio n  will caus,e the 
sadd le t >  wa.rp, d at" ying its fit upon th e latbe bed, and the 
tru"n e ' B  1:'1 tb e Va of t lte cross slide,  and that to such an 
ex ,""n t 9,S to 8 ' m �ti m e� requi re th�m to be refitted .  

'I' b e  • v.i  . ff o c t 3  o f  thi s  ten�lon m R y  b e  led uced t o  a mini 
mum by taki n g  tbe ca�tings from the sand and plac'ng them 
in a b'l�p i n  s o me C10 vdolent part of  the found ery, and cover 
in g tbe m  w l r, t.. PtLnd k · pt in th&t place for the pur Dose : aud 
by I m.- h i n g  Ollt al l the  parts of the work wbi�h are to b. 
cu'· (L'. on� et. llck� n g  before finisbing any one pu.rt. 

P .eto'll Ii g. a1''' turned larger t nan thM bore of the cyUnde? 
whicb 1 b y are  int"Dded to fit, and, as before stated , �prung 
into tbfl cy li o dflr. T il e amount to wbich they are turned l arl/er 
depen is u p o n  tbe form o f  split intended to be given to the 
ring ; i f  it be I!. stu';g  ht one, cut at an a1lgle to the 'face of 
the ring, which t. the form commonly employed , the diam e 
ter o f  the ring may be made in the pro portion of one quar 
ter inch per font larger than the bore of tbe cylinder, Buffi· 
cient b e1 n g  cut out of the ring, on one eide of the split, to 
permi& thd ring- to soring in to the diamater of the cylinder, 
w . en tbe ri o g  m · y  be placed in the cylinder and filed to fit, 
takir g cltre to keep the ring true in the cy linder while revolv, 
ing It to mark it. But if the ring is intended to be of the 
form b e r �  il l ustrate J, the ring must be made of 80 larger  
p r o p ortiooa 'e  d iameter, the pr oportion depending npon how 
m ueIJ tb e eDd.  of the ring are intended to lap each other, 
the lap being from a to B, in Fig. X. 

. F'�9:X. 
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There is m llrs work entailed in giving a piston ring this 

form of .pllt, but it is undoubtedly superior to the plain one. 
Auoto .. r plan to give spring to a piston ring is to turn it to the 
8 11 m e  diameter as the bore of the cylinder, and then to pene 
it all routl d on the insid e face (that is, the bore), the resul t 
beiog tbat, when the ring is sawn in t wo ( wh ich is all that 
is nec!\ssary In this case), it will spring o pen and be o f  a 
larger diam eter. When, however, it is placed in the cylln' 
der, it will require to be sprung together again to the d iam. 
eter to which it was turned (the split being open to the width 
of the e plit cut by the saw), �o that it will not require much, 
1 &LY, tiling to fit �t to the cylinder. 

1dtutifit 'lutt�tnll. 
LATHE WORK. 

When bol ts and plates are em ployed to h o l d  rougb w Ilk, 
fare must be takpn to place the plates OVtf Ibo,e p arts of 
the work whi ch tou ch against the chuck or tace plate agl1in st  
which tha work is  bolte d ; o r  the pressure of the pla ' es on 
the work will spring it ,  an d when it is  ta.ken o.ut of &he laLb e  
(or other macbine) i t  will spring back to i :s  original p08ition, 
and the part that has been cnt will be no 1 0ngAr trut', caus· 
i ng in many c&ses a great d a d o f  unnecessary vis �  work. I f  
i t  is not practicable to  80 pl ace the plates .  then 1 h o � e  put. 
of the work which sh.nd off from the face plate o r  ct: u r k  
should b e  kept flom p prh gi r g  by havi n g wedges d ri ven b e  
tween them and the plate, which i s  of great i mportaLce in 
light work. 

The plates (or clamps) should be 80 placed that tb e end �  
grip ping the work tranl i n  advall ce, the b olts being ke p t  a� 
close to the work as possible and the packin g at t b e  other 
end of the plates, al! shown in Fig. 42. a a r'presentll the 

cbu 'k plate, B is the work, 
C C 81'8 ti e platH l, and D D 
are the pa':k ing pieces. Hea. 
'1y cas t iron work requiting 
mucb turning to be done to it 
bet Ween the centers should 
h ave wrought iron plugs 
screwed on the ends, and the 
ceuters put into the wrought 
iron ; because centers, if of 
cast iron, cnt, and soon run 
out of truth. Before bOl ing o r  
turning work tbat i s  chucked , 
if there is sufficient room, 
p ut a rod of iron between the 

cente1'S to c1unteract any end play there may be in the s pin . 
d Ie of the lathe. In applyin g  a steady rest, be careful not 
to put an u» equal stnin on the work by screwing any of 
the jaws tighter than the other�, or it will spring the work 
out of the straight line, in which case tbe cut taken by the 
\001 wm not be p arallel. When there ill sufficient room, use 
a boring bar with a small tool in it for boring holeR ; for the 
extra strength o f  the boring bar enables the tool to take a 
hAavy cut, which a boritlg tool having a slight body would 
not do, in cons' quence of the springing. 

If work chucked in a lathe is much heavi""r on one side 
!.han on the other, bol t a weight on tbe cbuck ( oear th e light 
side of the w Olk) snffici ently heavy to counterbah,nce it, oth· 
er lvise th e centrifugal force generated by tbe revolutions of 
the heavy Ilide of  the Walk will cause it to revolve eccentric. 
ally, and to be in con st quence turned untl'ue. 

In turning a eone on any thing which is h eld between the 
centers of the lathe, tb e dog or clamp ueed to d rive the work 
must be so placed as to be able to m ove to accomm odate the 
VlIryiog angle of the center line of tbe work to the cent .. ! line 
of the p oppet head of the lathe, as illuetrated in Fig. 43. 
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Tbe dottfd liot', a, rpprest'lJ ta the c ' nter l ine of th e work ; 

B B are tbe l athe ce . , t e te. C 's the cente r l ine of the poppet 
bead of tbe l atht',  D D 18 the cb ll ck plat e E is the position 
of the center j ine r, f thp d (1g or d r i . irg cl' m p  at one �id e oj 
the lathe c�nter, and F is its po.itioll wbeo the lathe ha� 
made one hal f of a re volution ; from w1icL i �  will be p�r 
cAived tb at the tai ' stock of th e lath." b,jL g m o ved ont o f  tt e 
center line of the he�ddtock of the l ath e. tbe elld of the d o/!' 
or clamp which is dliving tbe wOlk ad . a o ces to w"1'd and 
recedes from the ch uck plate at every revolution, an d liberty 
must therefore be given it to m O ITe in that m a nn er. 

In b ning brasses for j ournal�, pl ace a piece of slieet tin in 
th e joint of the brass6P, aD d bore th· m the tbickn E �s of the 
tin too large. which will m'aks them fit well on the crown 
when the tin is taken out ; for brasses bored, witb the j oiote 
close together alway s bi nd on the sides, and will Lot fit 
d o wn on the cro wn wi thout bein g- filed. 

The same end may be attained by boring th e br8 S9118 B 
trifle too large, so tbat  fiI iy g a l it tle off the face� of til .. joint 
will let  them togethe r  an d d o wn on the crown ; but the above 
described plan is the best. 

Tne amount of shrinkage to be allowed for contrac�ion, on 
h oles in cllst iron of t wo or less inch e s  borf',�bould be �o l i t t ' e 
that,the outside callipers being gag�d to tO U C''l the f h a ft v .. ry 
lightly and the inside callipers or gal?e to ton c) the bole only 
su tfi ciently to feel the toucb ;you can j u@t p ee plain ly bet ween 
the two when they are placed 01' �9ged toge the r. 

For larger sized bores, proport im: at e l y  in crf&sed allow· 
ance should be ma.de,so that 80 hol e of 12 in ehes diameter will 
bave lesl! than tl4 of an inch of �brinkage. Wrougbt iron 
may be given a little m ore sbrit. kage,and steel one half lesl! 
in the case of the 12 incQ hole.  

EXPANSION A N D  CONTRACTION. 

Much laoor and expense mllY o ften be saved by employ. 
ing the pri nci ples o f  exp n.ion and contrllction to refit work 
For ills'an ce, s u p o()�e a bolt hu.s worn loose : the bolt may be 
ha" d e n e d  by tbe com m 1 n  p r llBsia.te of potash process, which 
will c"u@e i'. to increase in piz·, b oth in length and diameter. 

The b ole ma.y be al�o harden"d in the same way which wUl 
decrease its d iam' ter ; and if the decrease is more than ne 
cesBary, the bole may be Ilround or " lapped " out by m eans 
of II. lap A lap is a man aril used to grind holes wh ich are 
pot qnite true, al'e Il· trifle too small, or hll.ve been hlLrd�ned 

and cannot therefore be cut by a tool A lap may be simpJy a 
piece of l o d  cOPP " Y, or an iron mandril with tin or lead cast 
ar JUnd it. The diam�ter o f  a lap s b ould be t nrned to oe an 
easy fit at both end s in the hole and a trifle larg er in the 
mid dle, so that thl' hole which it is intended to g rind will fit 
tightly on the llliddle of the mand ril, the latter being ab �ut 
three times the Jength of the for mer. 

The operation is to pl ace the lap thron gh the h ole whicb it is 
to g rind and then betwe6 n the centers of the IMhe ; then ,while 

' the lathe is runnin g  at a h i gh s peed , su p ply the lap with oil 
B n d  grain emery, moving the work b �ck and forth along the 
lap nutil it will pass f asily from en d to en d, whEn the lathe 
may b �  stopped and the lap indent, d with a cold chi sel , and 
su ppl ied wIth oil and em ery,and the grind ing o pera- ion pro· 
cef d ed with as before. The work should be beld upright 
and on each side of the lathe alternately,  so that its weight 
�hall not cane e the grinding to be €xcpspive on one side of the 
hole. Only about "II\; of an inch 01 sb ril, kage can be obtained 
on a hole and bolt by hard ening, which,  however, is l: ighly 
advant�geouB wh en it is snffi cient,because both the hole and 
the bolt will wear longer for being h ard ened . 

For closing long holes, boxes, etc" tbe water process m ay 
be employed, as repre sented in Fig. 44. a a is the section of 

a wrought iron square box or tube, which is supposed to 
be made red hot and placed suddenly in the water, .8, from 
its end , C, to the point, D ;  f he result is that the metal in the 
water, from C to D, contru ct.B or shrinks in diameter, and com· 
pres�es the hot metal immediate'y above the watH line, as 
the small cone at D d enetes. I f  then the box or tube is 
slowly i mmersed in the wa.ttlr, its form . wht'n cold , will be 
as de�cri bed in Fig. 45, that part from C to D maintaining 
its originRl size. an d the remainder bei(lg smaller. 

It must then be reheate'd and snd denly immersed from 
the end ,  E, nearly to D, until it is cold , and then slowly low· 
ered in the water, aR before, which will contract the part 
f rom D to C, making the entire ll'n gth parallel but smant:!, 
botb in diameter and bore, }han befure it was thu s operated 
upon. 

Small hole� to be red llced in bore by tbis process should 
be filled wHh fire clay,u.nd the faces nearl y or wbolly covered 
with the same substan ce,so that tbe water will first cool the 
circumference, as sho wn i n  Fig-. 46 a repre8euls the h ole, B 

the circumference o f the washer t up· 
posed to be o perated on, and the d otted 
line. C, the fire clay fiIli ng the hole and 
nearly covering the face ; so  that the 
p art n ot covered will cool first, and ,  in 
contracti ng, force in \Vards the metal 
rouud t h e  ), ole, which is preven-ed 
from cooJi v g  po quickly by the cl o y  and 
there fore gi �e� way to the c�mprt'ssing 
forc" or tbe out� id e and cooler metal. 

T his principle may be made uoe of 
for numerou � purpo�eB, as for red ucing 
diameters o f  tbA tyr" s of wh.el�, r. d uc. 
ing the �jze of wronght i ron ban d �, or 
for closing.in connf ct ing rod stra ps to 
refit tb em to the blo ck E n d /h e  mode of 
operation for which is, in l h e  case of a 

rod whose strap is held by bolts running tbrough the bl ock 
and strap, to bolt the Iltrap on tb e rod to pr""vent it from 
warping, to then hea.t the back of the strap, a� d (h"lding the 
rod in a vertical position) Auomerge t1e back of the strap in 
water to nearly one h alf its th iCKness. 

If the bolts are not  worn in the holes, or if the strap is  
one having a gib and key,th ey may be m"rely pu t  into their 
p laces without placing the strap on the rod.  Even a plain 
piece of iron shrinks by being heated and plunged iDto water, 
but only to a sl'ght degree, Rnd the opention cannot be suc· 
cessfully repeated. Eccelltri c rods which req uire to be 
shortenfd, say n of an incb , m ay be operated on in this 
manner, in which caee cltre must be taken to immerse them 
evenly so as not to warp them . 

.. - -
Prizes Cor Essays. 

The Academy of Arts, Science and Belles Lettres of Caen, 
France, offers a prize of eight hundred d ollars for an e8�8y on 
the subject of  the functions of leaves in the vegetation of 
plants. A dissertation on the present slate of scie nce on this 
question, including tbe results o f  personal experiment, 
sbowiDg new facts tending to confirm or modify the d oubt. 
ful points in theories now admitted , is reqllired. The papers 
must be suomitted before Ja nuary 1 ,  1876. 

Another prize, of one hundred donars, ill offered by n, cl 
Academy of Sciences of Rouen, for a treatise on th e advJ.n. 
tsges to be obtaine d by the con servation and improvem ent 
of cIder by the employment of the processes of heating n ow 
applied to winell, �h\l IL\f",rd will pe :w,ade dUl!ing *he com, 
ing yep;;, 
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Tests Cor Oils. 

The testing of oil�, in a si m p le mode, has always been a 
desid eutum . Miss Kate Crane, in the American Journal of 
Pharmacy, gives an a ccount of a series of Elxperiments insti· 
tuted by her, which ten d t o  show that much reliance can be 
placed on the cohesion figures produced by d ropping oils on 
the surface of clean water. In her ex periments, a single 
drop of oil was allowe d  to fall from a burette held at a dis· 
tance of four Inches from the surface of a dish of clean wa ·  
ter. The time re quire d for the production of certain figures 
was carefully noted, as it appeara that several oils will pro
duce very similar figures ultimately, if sufficient time be 
given. Oil of turpentine sprea d s  out instantly and begins 
intestine motions, and lastly forms a beautiful lacework. 
Oil of cinn aillon forms a fig ure not more than half tbe size 
of the above. In a few s econds, small portions are d etached 
and sep arate into distinct drops. Oil of nutmeg forms a 
large figure ins tantly, the edge showing a beaded line. Poppy 
seed oil s pread s instantly to a la"ge figure, retaining an un· 
broken form for a fe w seconds ; tben h oles appear round the 
edge, an d soon the whole surface is broken up with curved 
lines. Cod liver oil s preads into a large film ; a little way 
from the edge small holes appear, and in a minute or two 
the surface is ijtudded with them. These gradually enlarge, 
assume irregular shapes, and become separated by branching 

lines. As these oils give different figures, and behave differ
ently when mixed with one another or with lard oil, this 
method may be of very great use in the preliminary testing 
of suspected oils . 

• ••• •  
A NEW DETACHABLE HORSESHOE . 

The improved horseshoe represented in the annexed illus· 
tration is so constructed that it may be put on or removed 
from the hoof without requiring the labor of the blacksmith. 
When constructed of malle &ble iron , its cost need not be over 
half that of the ord inary shoe, while it is much more dura
ble, there being no wearing out of the rim, if that portion 
be constructed, a&-it easily m ay be, of sted. The inventor 
suggests  that the d evice is especially adapted for use in the 
army, and tbat it might be made in vatious sizes, and thus 
issued, nothing furtber than a rasp, in the hands of a caval· 
ry sol dier or artilleryman , being needed to fit the shoe to the 
horse's hoof. 

The invention, as shown in sectioD , in Fig. 3 of our en
graving, is made in t wo parts , A and B, fastened together by 
dovetllila, C, at the heel, and a screw, D, at the toe. The 
lower p art has toe and heel calks, and the foot of the horse 
rests upon its upper side. The portion, B,  forms a metalli c 
rim around the hoof, covering the edge of the same, so that 

�(/ 1  

when the parts are screwed together by screw, D, the shoe 
is firmly held . By placing a cloth or rubber cushion be
neath the foot, tha fit of the shoe m o y  be tightened , and of 
course, by loosening the screw, the shoe may be easily re
moved. 

Exterior views of the d evice, from above and from under· 
neatb, are gi ven in Figs. 1 and 2. By its use, the horee's feet 
are left in th�ir natural state, only requiring to be rasped off 
occasionally as the hoof grows. The ahoes may be removed 
when the animal is turned out to pasture or when in the 
stall . 

The inventor states that the entire shoe, ready for use, can 
be m ade for from t wenty to thirty cente, and that; even if it 
be provided with a fancy polished rim of brass or otber me
tal, its cost will not be so great as that of the common shoe. 

Patented tbrough the S cientific American Patent Agency, 
August 25, 1874. For further particulars address the in
ventor, Mr. Luther W. Gris wold , Marshalltown, Marshall 
county, Iowa_ 

------------_.H.'�.�'H. __ ------__ ___ 

A VALUABLE GIFT.-The Cin cinnati Gazette states that 
T � <j mas H. Yeatman, E'q" has presented to the Young Men's 
Christian Association Free Library, of that city, a c� mplete 
set of the Tolum�s of the SCIENTIFIC AMERICAN. They com
prise thirty bound volumes, and extend from 18(19 to 1874 
This is a rare and valuable gift. 

, - , 

WILLANS' THREE-CY LINDER ENGIN E .  

We illustrate herewith an in genious and very neat arrange
lIlent of three cy linder engine, designed by Mr. P. W. vrn· 
lans, of Greenwich, England, whi ch is now in use for d riving 
a fan, etc. , at the works of Messrs. John Penn & Co. , of 

Fig. 1 .  

Greenwich, an establiahment with which Mr. W ill&D S is  
connected . In the engine in question three cylin d ers are 
u�ed, and each cylind er is single-actinll", receiving its steam 
upon the upper side only of the piston. The connecting 
rods are attached directly to the pistons, and actuate a three
throw· crank shaft. 

Fig. 2. 

E ach piston serves as a s team valve an d controls the sup
ply of steam to one or the other of two rem aining cylin ders.  
There is a steam cham ber in each piston and a port in its 
side (see Figs. 1 and 2). Steam is supplied from the boiler 
by means of a hollo w  rod passing through the top of the 

Fig. 3. 

CYlinder into a steam chest. W hfn the piaton has reached 
about three four ths of its down ward stroke, the steam port 
in it ovt llap8 a port formed in tb e �ide of its cylinder, ano 
steam then pa@ses to the top of an other of the cylinders ; 
wheD, on the other hand , the piKton has reached about one 
half its return stroke, it un covers the port in the side o f  its 
cylinjier a!ld allows the steam to escape, from the cylinder 
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into which it was previously ad mitted, into a cRsing round 
the cran k sbaft, from which the exb aust steam is taken eith
er to a con denSfr or to the air, as th .. case may be. 

In an engine wh i ch is required to run only one way round, 
the port in the side of each cylinder passes d irect to the top 
of one of the other cylinders ; but 'where it is d esired to re
verse the engine, as in the one illustrated , tbe ports to the 
top of each cylinder and those to the sides of each cyl inder 
meet in a. three-way cock (see Fig. 2) ; and this cock, by con
necting the port in the side of any one cylinder with that to 
the top of either one or other of the other cylinders, revers
es the engine. It will be seen tbe.t the wear upon the can· 
necting rods and crank shaft bearings is always in one direc
tion, namely,  downwards, fO that no moderate amount of 
wear affects the Walking o f  the engine, and the whole ma
chin e  i s  perfectly noiseless. The tu b es t1rough the tops of 
the cylinders, besides formin g guides for the pistons, allow 
a 'l"reat number of revolut ions to be made without any loss 

of power in stopping and setting in motion 8gain, th e amount 
of dead weight in motion being small ; and the preS3ure up 
on the three tubes keeps them in equilibrium, but still main
tilins a constant prfSBure upon all the bearings. All the lu· 
brication is d one throug h a steam lubricator on the atEam 
chest (Fig. 1), and whatever oil is we.sted in the cylinder 
pllsses down to the bottom of the casiDg, and lubricates the 
lower end s of the connecting rods as they pass lOund. The 
upper end s of the con nectin g rods receive their lubrication 
clire ct from the steam chamber in the pis ton by way of emall 
holes drilled through the bottom of the chamber. Aa the 
stroke of the engine is 80 large in proportion to tbe width of 
the steam porls, tLe latter are opened and closed very quick. 
ly, and tb ere i$ little or no back pressure in the cyli n der? 
By some slight modifications the engine may be made com
p ound , and the crank sbaft may, i f  nece�sary, be kept (;nt
side. A plan of the arrangement is shown in Fig. 3.  When 
there is a casing round the axle, the feed water may be he ated 
by being pumped through pipell passing through;that casing. 

We have examined the engin e at work at Messrp. Penn's 
(S8yS Engineering. to whi ch we are indebted for the en gra· 
vings), and have found it work with admirable steadiness a L  
very high fpeeds. Some inclicator diagram s  have also befn 
taken from tbls engine, showing a very good cl i stribution of 
the steam. The whole a rrangement is, as will be seen, very 
simple and compact, and there appears to be a wide field for 
the application of such an en gine. 

_ .... . 
IMPROVED CORK-SOLED BOOTS.  

Represented in the annexed engravin g" is a novel plan for 
m aking boots and shoes with cork soles, which, judging 
from some completed articles which the inventor has submit -

ted to UP, is an invention both valuable an d timely. A very 
thick b ut very light lIole is provided, which effectually keeps 
out the col d and wet of winter, and in summer shields the 
foot from the excessive heat of the sun-bak r d  pavemen�s. 
The device is as easily upaired as the common sale, and its 
use in bad or rainy weather would obviate the wearing of 
oVHshoes, to most persons a disagreeable necessity 

In Fig. 1 a view of the finished boot is given ,  from which 
it will be seen that tbere is no detraction from the n eat liP: 
pfarance of the coverin g. In Fig. 2, a sectional view of the 
�ole shows the mode o f  attacbm�nt of  the various portioos 
of the same. The upper, A, is attached to the inner infoIe, 
B. by a seam. C is the cork, which is mad e in two layers, 
superposed , this construction preventing cl ampness p assing 
through, h owever thin the material itself may be. Around 
the edges of the cork is placed a band of �ole leather, D, 
covered with fine calfskin , E. T his cover and the UpPH edge 
of the band are sewn ill _ with the upper to the 'inner insole. 
By a second seam the ti'pper, the l ower edge of band , D, the 
eover, E, and the welt, F, are attached to the mid dle sole , G. 
The upper is taken up in both seams, giving great strength 
II,nd firmness to the sole. The outer or main sole is secured 
to the welt by a third seam in the ordin ary manner. 

Patented through the S cientific American Patent Agpncy, 
Jnne 16, 1874, by Mr. E. A. Brooks, of 1,196 Broad way, New 

.York city, who_l;Ilay be addressed for further particulars, � 
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THE B1JILDINGS FOR THE CEN TENN [AL EXHIB ITION . 

T h e  Commiss ioners who have charge of the arralJgements 
for the CdnteDnial E ddbitio n,  t o  b e  held at Philadelphia in 
1876, have recently given to the public definite det ails of the 
buildings to bs erected in Fairmount Park for the purpose. 
The structures are five in nu mber, the M ain Building, the 
Art Gall-ry, and the M �chi nery, Agricul tuul, and Horticul
tural Halls. We publish herewith views of the first two, 
which. give an excellent idea of their general appearance 
and proportions. 

-.-.-

The M lLln B uilding is to be 1 ,880 feet long and 464 wide, 
covering 20 02 acres of space. The whole will consist of one 
floor only, excep t in the proj ections and to wers, where gd. 
leries, gi ving additional space, will be provided, adding 1 '45 
acres to the availe.ble area. The great length of the building 
has rendered ad visable the breaking of the roof Jines by the 
addition of three transepts or cross avenues. The roof is 
chiefly of  the hight of 70 feet from the ground,  the to wers 
at the cornera being 75 feet high. The central p ortion, 1 84 
feet square; rises to an elevation above the rest of the build
ing, and is surmounted by four towers 120 feet high. The 
central avenue will be 120 leet wide, with another, 100 
feet wide, on tach side of it. The passages for promenade, 

J titutifit �tutritau. 
between the long lines of exhibited articres, will be mainly 
30 feet wide. 

The foundations for this structure, which promises to be 
a.dmirably Jight and co nvenient, as well as graceful in ap
pearance, are to be piers of masonry, the superstructure con
sisting of wrought iron columns, with roof trusses of the 
same material: The c(}lumns are to be of rolled channel 
bars, with plates riveted to the flangep, and the roof trusses 
are straight rafters, with struts and tie bars . The columns 
are to be 24 feet apart ; and timber panelin�1 to the hi�ht of 

se ven feet, is to be filled in between the outer column8. 
Above the paneling, glass sashes are to rise to the top of the 
building, portions of the sashes being removable for the pur, 
pose of ventilation. 

The engineers and architects of the structure are Messrs. 
Henry Pettit, Consulting Engineer of United Stat6s Centen
nial Commission, and Joseph. M. Wilson. 

E very product exhibited in any part of the entire Exhibi
tion will be considered as belonging to one of the followin g 
ten de-partments : 1. Materials in their unwrought condition, 
mineral, vegetable, and animal. 2. Materials and manufac
tures, the result of extractive or combining processes. 3. 
Textile and felted fabrics. Apparel, costumes, and orna-

ments for the person. 4. Furniture and manufactures of 
general use in construction and in d wellings. 5 .  Tools, im
plements, machinep, and processes. 6. Motors and trans 
portation. 7. Apparatus and method s  for the increase and 
diffusion of knowledge. 8. Engineering, public wOlks,  
architecture. 9. Plastic and graphic arts. 10. Objects 
illustrating efforts for the improvement of the physical, in
tellectual, and moral cond ition of man. 

In the Main Building will be located portions of all of the 
above devartments, ex;cept No. 6, which will be placed in the 

JllJp>�Hlli !®'lllll 1Cl (iH�1P@1B3JmlR il® 'iI�.ll�1®. 1 ... 

Machinery Hall, and No. 9 ,  to which the Art Gallery will be 
especially devoted. 

The departments will be arranged in parallel z ones length
wise of  the building, the zones being of d ifferent widths,  
according to the bulk o f  the products exhibited in the par
ticular department. The States and countries exhibiting 
will be arranged in parallel z ones crosswise of the building, 
these zones also being of different wid ths, accc.rding to the 
amount of s pace required for the exhibits of each country. 
Between each department and each country will be passage 
ways distinctly marking the limit of each. The result of this 
dual sy stem will be that any visitor or stud ent, d esiring to 
compare the products of the same kind from different parts 

THE ART GA,LLERl FO� TH.E OElfr.B'NNu.� ':E)(B: (BITION. 
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of the world, may do 110 by passing through the build ing 
length wise, keeping in the Z OBe d evoted to the particular de· 
partment ; and any one d e8iring to examine only the products 
exhibited by any particular count, y or S late may do 20 by 

passin g through the building crosswise, in the zone devoted 
to the p articular country or S tate. 

THE ART GALLERY 

is of a highly ornate design, and is intended to be the bpst 
and handsomest building yet erected on this continent for 

the purpose. It is to be constructed of granite, glass, and 
iron, and will be thoroughly fireproof. Its dimension s are 
365 feet long, 210 feet broad, and 72 feet high, with a dome, 
surmounted by a figure of Columbia, rising to 150 feet from 
the ground. 

The Central Hall will be 95 feet long, and the Pavilions, 
one at each end of the building. will be 45 feet. The Pavil
ions will be connected to the Central Hall by arcades, each 

90 feet long by 40 feet high. 
The lighting arrangement, the most important point in the 

construction of an art gallery, appears to be thoroughly effi 
cient. From the east and west sides of the Cenl ral Hall ex 
tend the galleriell', each 98 feet long, 48 feet wide, and 35 

feet in hight. These galleries admit of temporary divisions 
for the display of paintings. The center hall and galleries 
will altogether, form one grand hllll 287 feet long and 85 

feet wid", capable of holding eight thousand persons, nearly 
twice the d imensions of the largest h all  in the country. From 
the two galleries, d oorway s  open into t wo smaller galleries, 
28 feet wide and 89 feet long. These open north and Fouth 
into private apartments which connect with the pavilion 
room;, forming two side galleries 210 feet long. A corridor 
14 feet wid e opens into a series of private rooms· Mr. H. 

J. Sch wa l zman is the architect, and Mr. R. J. Dobbins the 
con ' rltctor. 

It will be Sel'D that the Commissioners have d uly appreci 
ated t he m8gni�ud e of their undertaking, as well as the ad
visability o f  Bpppaling to modern taste, culture, and refi ne 
m ent. If lhese two structures, the ertlction of which is be 
iL g vig }rous�y pros€ c <lted, are finish ed as they are represen1ed 
in our en groving8, and the other three are equally wortby of 
their noble purpose, we shall as a nation ,· have something to 
be proud of in our Centennial Exhi bition ,  and among OUI 
best exLibits wil1 be the build il:� g8 themselves. 

• I e . · 
THE .FRANKLIN �� ST (TU 1 E  EXHIBITION. 

No. II .  
PUMPS. 

The huge water tank in t h e  southeastern corner of thE' 
b lli . diLg at�Jact8 cro wd s of v isitorp. Clu�tered around it 1� 
to be fouud almost eveJY varle'y of stpam and h and pump, 
Ail  th" "t. am p u mp� are in o pera ''\on, and to/!�ther disc h arge 
imm en , e  q uantiti e s  of water. A m o n g  t1 e e x '  i bi10rs w e  n o  
tICB Putter & H o ff m  .. n ,  . C .  A. C JD d� & Co , W i l l i a m  Cra 'll p & 
S�uP,  Henry C Hall & Co ( pul�omet o r  pu m ps), Cooper,Jone. 
& C .. d llUry J H Bi l li n g ton & Co. , and last, but not ]. ast, 
Tbomas Shaw. Tue p u m p  shown by this gentleman I� 
one of t,he l argest e ver eXL i bit ed ,  and de8erves e�pec'Bl no  
tic<i. H e  calls ir. a compolln d  propeller pump, and h e  chim. 
for it f Sp' cis. \ly �implictty of con�tructioll : it contains n o  
valves, and condats essent i al ly o f  but th ree pi eces, namelJ , 
the column pipe, shaft, and propel ler ; tbel efora it is  econ o 
mical, costing much less than any other equally po werful 
pum p. Its enormous powt r  is a f�ature p�cu1 iar to it. The 
one f'xhibited iii a 20 inch pump, an d lifts 10,000 gallons pH 
minute ; with a greater s paed it can lift 14, 000 per minute. 
A 7 inch pump yields 1,000 gallons, and an 8 inch pump, 
1,200 gallons, per minute. It c a n  be used tither as a force 
or a lift pump ; can be placed at a!)y angle ; will lift sand , 
mud, sticks, and a irt off sunken lands without serious hurt 
The hight to which the water can be lifted depends only 
upon the power employed. A serious difficulty was at first 
experienced in obtaining a bearing suitable to sustain with. 
out inj llry the enormous weight o f  the culU:mn of water, to
gether with the shafts and propellers. This has, however, 
now been successfully met by Mr. Shaw's effective water 
bearing, which consists essentially of  !l. cast hon beam rest.  
ing on the top elbow of the pum p, upon which pillars are 
secured, supportiog a stationary d isk carrying an ordinary 
stuffing box, penetrated by the propeller shaft. A dome lises 
from the stationary d isk, and inside of this a second disk is 
attached to the propeller shaft and revolves with it. Water 
is forced below these two disks, under a pressure equal to 
the weight sustained. In this way the entire weight of the 
revolving machinery and the greater part of the water col 
umn is supported on a film of water on which the revolving 
disk floats. When too m uch water is forced between the disks, 
the revolvin g disk is raised and the surplus allowed to es. 
cape. The water is raised into a large tank 16 feet long, 
from which the water falls 10 feet to the tank below. The 
pump is driven by a beautiful engine built by Neafle & Levy, 
of Philadelphia. 

IRON AND STEEl,. 

The Union Iron Cowpany of Buffalo exhibit a heavy 15 

inch beam weighing 66t pounds per foot, 52 feet 6 incb es 
long, rolled i n  one heat ; and a light 15 inch beam, weigh 
in/!: 50 pounds to the foot, 60 feet 6 inches long, also rolled 
in a single heat. 

T h e  Midvale Steel Works, of Nic61town, Philadelphia, 
make a beautiful display of their manufactures of cast steel. 
Sev�ral col� twisted rails ar .. exhibited, showing the excel
lent quality of the step}, Forgings of varioue forms are also 
to be seen .  A steel axle made of S iemens M�rtin steel was 
submitted to the follo wing tests : A weigbt of 1 ,640 pound�, 
fa.llillg 20 feet, wa.s allowed to fall on the bar, pla.ced ou 
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beariI:g �  three feet apart. The bar was reversed afl er each a large nuwbAr of their standard �cales for d ifferent pur
blow. The following dtfiections were observed : The fir�t poses, as well as sca'es grad ualed to the RIl�s'an, French , 
blo w produced a defltction of 7 inches ; the second, of 'f Chinese, Spanish, and oth .. r stand ard scales. Mepsrs. Howe , 
inch in the opposite d irec\ion ; the third, 6! inches in the : FaiIbanks & Co. also make a fiDe display. 
opposite direction ; the fourth, IT\ inch.s ;  the fi fth, 51 inches A� an unusually fine sp,,-cim en of wood work, we note  the 
and the sixth, 21 inches, each in the opposite direction. Union tab le, m'\de by S amuel McCracken, of Phi l adelphia. 

HEATERS AND STOVES. 
It con tains som e 35, 000 pieces of wood. Among the varie

In h eaters and stoves a very large display is made. Lie
brand t  & M cDowell f'xhibit, among other novelties, the Radi
ant Parlor Cook, Our Mut ual Friend ,  and the Great Centen
nial Range. Samuf'l Kirby exhibits the Phrenix Double 
Heater, which he claims to be one of the most economical 
and po werful no w in use. A small grate attachment serves 
as a consum(lr in cleaning clinkers from the fire. J. A. Law· 
Bon exhibits a combined self-feeding and surface· burning 
furnace, called the Pearl. It is designed especially for the 
consum ption of anthracite. Other firms are adapted to bit
nminous coal and wood. Fllller, Wanen & Co. exhibit a 
very beautiful open front Franklin stove, WhICh they call 
the Howard. The cheerful, open fire is combined with eco
nom y and cleanliness. The Penn sylvania Heating and Ven
tilating Warehouse and Blacksmithery Works, of Philadel
phia, exhibit one of D. Mershon's S ons' wrought iron air
tight furnaces, adapted for all kin d e  of fuel. A novel appli
cation of a regulator is made, by which the fire can be regu 
lated without going into the cellar. This is effected by sim. 
pie  lelers and pulleys. Reynolds & Son, of Philadel phia, 
exhibif thc;,ir wrought iron airtight furnaces. A mong a 
number of for m s  we note especially the Centennial Furnace, 
arranged expressly for burning bituminous coal or coke. 

MACHINE TOOLS. 

Unquestionably the most interesting feature of the Exhi
bition is the d isplay of machine tools. Among the prominent 
exhibit,s we notice those of the following firms : WIlliam Sel
l"rs & C" , W. B. B.,ment & Son , Van Haagen , Shoper & Bro., 
Faris & Milea,E. HarriDgtoll & Son , aJ: d  many others. As it will 
be impo�sible in the limit ed space of a single letter to do j ustice 
to a , l  thepe exhibits, we tberefore sblect one of tbe m ost pro· 
min ent, namely, that of William S e llers & Co. , of Philadel. 
phia.. Among the m a ny ingenious tools fxc,ibited by this 
firm none attrt1ct m ore attention, both from �xperts and non
exp"rts, than their automatic gear cutting and wheel·divid
Ing maehine, and indeed justly so, for it is a marvel of in 
g�nuity. Its movements are pntirely autom atic, no manual 
hbor wbatever being lequired on tb e pat t of the operator, 
@ave the oiling qf the m ach ine. It is impossible to convey 
a clear Idea, in a bri ef d escrl pt.ion, of the number of beautiful 
motions of the m a chine. The gradual advanc .. of the cutter, 
It� qUick return and fi ual stop, the automa ' ic star cing of the 
d ivid lVg mecban ism whi ch brings the wheel aro u n d  to tbe 
• xact posi t ion for the n�xt  too th,  m ust be Been t() be fully 
a p p reciated ; a ll d  when once 8eeo,  tllere is a kind of fascill a  
tion about iL tbat t1., akes a visitor s pen d a length of time i n  t x ·  
allJir. i I  g its beauties. 

Alon gside of the Ilea r cutter iF one of their self-actin&! 
.lid" l athel' for turning an d scre w cuttin/!, t h e  arrang- m - n i s  
0 1  which secure g n A �  con venience t o r  wor king. The top of 
t h e  �bear8 Is a rhl1e fur face. The 8f>ddle carry ing the slide 
r�8t Is g uid ed on tLe tront edge,  th!l heads movi n g  bet ween 
toe par .lIela. The cone pun. ), i� fur o i shed with 6 ve stepq, 
givi o g  fi tteen rates ot  e peed, rising proportion ally fro m tb" 
810 ",,,st to the mopt rapid. The feed mOVem E'L t is es p!lcia.lJy 

uovel. By means of an in g.niou8 combination of fr: ction 
disk&, in.eDted and patented by M r. C. Sellers, tbe rate of 
speed is altered by the simple turning of a milltld screw, 
no stop page or change b .. ing ne cessary. The importance of 
thiS feature will be i ll� ta t tly recogniz · d . 

A nut shaper of entirely new deSIgn is a1eo on I'xb.ibltion. 
All six aid es of the nut are finished at the same ti me, bl 
meaDS of a peculiar arra1Jgement of cutters. A continuous 
.tream of oil is suppli ed, to t1e eurfaCis cut, by a pump be 

neath, run by the machine. N Ilts fini�hed by this machine 
have a beautiful and characteristic a ppeannce im par:ed to 
them. We also notice a radial d rill, with adjustable arm 
capable of a five foot swing. The tool is so arranged that 
th� spindle clln be accurately adj usted to any p01nt of the 
lathe, t h us avoiding the moving of heavy work. A section 
o f  the latter is suscrptible of vertical adjustment, thus adapt 
ing the machine til the parformanl'e of small work. The 
spindle is drivan by a belt running horizontally, giving the 
remarkably smooth motion so characteristic of the Sellers' 
upright drills. 

Another interesting feature of their exhibition is a lathe 
in which are two small grinding machines, one for drills and 
the other for straight edges and other hardened work nquir. 
ing true surfaces. The d rill grinder produces the required 
ed ge on lhe drill with no other labor than is needed to set 
it in the required position. Though a small tool, it deserves 
especi al mention . The slotting machine is also remarkable 
for the originality and excellence of its construction .  A 
vertical ao j ustment to the connection of the slotting bar 
enables it to be easily set for different hights of the work. 
The feed movements are readily controlled by the workman, 
without leaving a position favorable for watching his work. 
A number of other novelties are exhibited by this firm, 

among which might be mentioned their improved forms of 

Gifford inj dctors for feeding boilers, but want of space pre 
vents any further notice. 

Messrs. Riehle Brothers make a fine display of their Bcales 
and testing machines. They have on f'xhibitlon one of their 
75 tuns upright testing machln�s for ascertaining the tensile 
@trengt.h of round; flat. or Equare specim' ns of any material 
from 18 to 32 1nchee long ; also one of Professor Thurston's 
ne w testing machines. 

Fairbanks &:. E wing, of Philadelpbia, have on e�hibition. 

ties employed are the following : oak, pine, waln u I, coco, 
tUlip,  amboyna, lan ce, locupt, mahogany, Hungarian and 
Amuican ash, ceda.r, white holly , French walnu t, patin, 
and rose. The American eagle is in the center, surrounde d 
by thirteen stars, and in circles beyond this are stars and 
other d evices. On the whole, the effect is a happy one. 

A Bullock prin ting press and a machine for making �\Dvel.  
opes, both in actual operation, draw large crowds of the 
curious. Working mod els of Chambers' and of the Exc.elsior 
hrick macbines are alE o exhibited . 

The exhibition of drugs, d yestuffs, and chemicals is one 
o f  the most attractive features of that portion of the bllHding 
on the left han d  side of the m ain entrance. The Penn
Bylvania Salt Works, Po wers & Weightman ,  Henry Bduer, 
J ob n Lucas & Co. , Harrison Brothers, and Rosengarten & 
Sons have exceedingly large dis plays. 

• Ie • •  
Sheet Iron Gas Maina, 

The Paris Gas Company have lately laid down a main 3 '2 

feeUn diameter and 1,093 yards in length, from St. Maude 
to the Place du Tl one. H itherto sheet iron pipes covered 
with bitumen h ave not been applied to mains of that dimen
BiOl�, and it was important to ascertain h o w  such pipes of a 
moderate tb.ickness would answer beneath the public roads, 
wh�ril they would be submitted to the permanent and acci
dental pressure tending constantly to p roduce deformity. 

The com pany had already adopted slleet iron pipes 0 1 27 55 

inches diameter, without any important d eformity being pro
duced,and it was only necessary to submh the 3'28 in ches pipes 
to  Pimilar pressa.re to ascertain what eff_ct it  would prod uce, 
all theoretic�l calculation baing deemed untrustwortby . A 
comparative trial was therefore made with the aid of on lip . 
paratus planned for the epecial purpose. A pip� of 27 55 
inchps diameter, of the ord inary thickness c f  0 ' 167 incb ,  and 
a pipe of 3 28 fe t diameter, 0 '197 inches thick, werp, l aid in 
the ground in the. mode adopt. d for the mai n s  in Paris . the 
trenc1 es b aviDg been dug in such a way that thele wa� a 
space of 10 inches be tween each eide of the tube and that of 
tbe tren ch ,  and that the fil ling-in above each pipe sh ould be 
3 '28 feet in d epth. Tne pipes in ordinary use are 1 3  12 feet 
In length ; but in ordH to spread the weight over a large pur· 
face, p i Pf s  19 68 feet long wer e  adopted for the ex pHiment, 
a o d  on� end of each was left open to allow o f  access to the 
iU ' p-rior . 

The tr'al was made by placing on the soil above th"m pigs 
o f l�ad,  from four up to twen ' y  tun s  weight, wh'ch were 
su pported on a platbrm c 'm po�ed of timber, aud h a. vil)g a 
s llrface of 86 sq URr€> feet. T o i e  platform waa l�id llpon t w o 
pieces of UmheJ', each 1 9 7 i u ch es loq� an.j 9 85 i"Och .. s wide, 
an d placed 6 90 ie�t o p art ,  wh ,c't r8 pr8�eDted the tyr es of the 
two whe�l s of oDe of tbe axle\! of a lo�om " tive of fory tuns. 
Th . a pparatus for the ind icatio o of t h e  d . for tL itiee produred 
con.isted of a drcular d isk of sheit ir()n with n i n» radid 
rilde, each 8u ppo rted by t wo small /;!'ui d es screwed to t.he 
difk, and provid ed wi th a s piral �priDg wUch kept its outpr 
�nd pressed against the inDfr surfa\Je of the pipe. �' he gu'des 
of the rod s  were each provid t'd wi\h a eet � cre w to hold the  
l<ltter in plac� while t h e  a p p aratus was b.iug plac.�d i ll  the 
pi pe. The only obj - ct of t h e  rods at tbe lower part of tb e 
d isk wa� to maLtain the center of the latte ' i o  tbe axis of 
the pipe, and wh .. n the ap p �ratus was in place botb. the 
guides of the�e lo wer rode were pc r"wed firmly to the d h k. 
Thll@ any alteration in the vel tical d iamet er was m eapur�d 
fl om the c .. nt.r In the center of the d i�k was an o p e li i o g  
'1 87 iuches in diameter, fi l,ted with a piBce of iron covpr. d 
with leather, which carried a c i rclll l1I piece of paver. E , ch 
iron rod on the up per part of the di ·  k wae fitted wi\h a 
p (,inter held in a sm811 tube by a sp ring, Bnd provid e d  with 
a cop per button. Whfn the apparatus Wll.S in its place a fin
ger was pressed on each butt.on , and the position ind icated 
by pricking through the paper, the leather beh ind p reventing 
the point o f  the needle being turned. When a load was Jaid 
on th e  platform above, the p osition of the pointers was again 
pricked through tb.e paper, and the diff8rence between the 
two marks showed the amount of  deformity produced. The 
results obtained were then transferred to a diagram of the 
same section as the pipe itself. 

By comparison of the diagrams obtained,  it was found that, 
with a load of twenty tuns pressing on the pipes for 130 

hours the 3 '28 feet pipe had goi , en way vertically to the 
extent of 2 '85 per cent, and the smaller pipe of 4 30 per 
cent. The conclusion was that a pipe 3 '28 feet in diameter 
an d 0 197 inches thick offered greater resistance than a pipe 
27'55 inches in diameter and 0 '157 inch in thickness, which 
had already proved itself l!!atisfa.ctory in practice. It was 
found by further experiments that, when a pipe had once 
been deformed by a heavy load ,  it only recovered itself to 
the extent of a fraction of an inch when the load was re
moved. After these experiments a main 3 28 feet in d iame
ter was laid from the gas works at St. Maude to the Place 
du Trone, and as the joints were maee they were tried with 
compressed air under a pressure of 2 '755 inches of the mer
cury manometer, the pipes themselves havin5 been previ
ously tested under a pressure of 75 pounds to the square 
inch. These trials revealed a few d e fects which were easily 
repaired. S ince that time the main in q uestion bas been in 
use constantly, without exhibiting anytbing contrary to the 
reeuIts of the several experiments which we have above re· 
countea..-The Engineer. 
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Etching Iron. 

Much time and attention has been devoted by Professor 
Kick, of Prague, to the subject of etching iron with acids. 
His method is not a new one for arriving at It knowledge of 
the quality of i l o n  or steel, having been used with some 
success for a long time, but the care with which the profes · 
sor has conducted his experiments makes them exceedingly 
valuable. 

Some kinds of iron exbibit what is known as the passive 
state, and are unacted upon by acids until this state has been 

destroyed by hea ·.ing. The surfaces thus prepared were in· 
clined to ruet very soon. After a series of experiments with 
nitric, sulphuric, and bydrochloric acids, and etching solu· 
tions of copper salts, Professor Kick found that a mixture 
of equal p arts of hydrochloric acid and water, to which was 
add"d a trace of chloride of antimony, was the best etcbing 
solution. The chlorid e of ' antimony seems to render the 
iro ll. less inclined to rust, so that, after washing thoroughly 
in w!l.rm water, and apply ing a coat of dammar varnish, the 
etched surface may be kept quite clean. 

The �mooth surface that is to be etched is surrounded 
with a ridge of wax an inch high, as is d one in etching cop '  
per plates, and the aci d i s  poured into ' the dish thus formed. 
At a temperature of 55° to 63° Fab . ,  the action soon begins, 
as aho Wll by the gas evolved ; in winter the etching is poor. 
The time required is from one to two hours, but the etching 
I!hould go on uutil the texture is visible. Every balf b onr 
the acid can be poured off without removing the wax, th� 
carbon rin sed off, and the surface examined. If too much 
c blo ride of antimony is added to the acid, a black precipi· 
bte will soon form, which can easily be distin guished from 
the carbon. Oue drop of chloride of antimony to the guart 
of acid is sufficieut. When the etching ie finished , the wax 
rim is removed, the iron wRshed first in water containing a 
lit tle alkali ,  then in clean water, brushed, dried, and var 
niehed. It in a few houra it b ;gins to rust, the varnish 
should be removed: with turp.ntine, which will also take off 
the rust, an d then varn i sh aj;!ain . 

T h e  �p pBarance o f  different kinds of iron when etched is 
e�Be " tially a� follows : S ) ft or sinewy wrought iron of fOX ' 
c el le nt qUi-l ity ill attacked so tq ually by the aci d,  and so lit 
tie carb,m Ie  separated, even after several hours' action , that 
the SUI f'l.ce rem 'l.ins b:ight and s m oo �h. Fine grained iIol> 
actd the p ame ; tbe surface is still smoother, b�t a Httl!' 
d�rker. CJar.e grQ,ine d  an d cold short  iro n  is a�tacked 
m l u ll  more viol€n �iy by &dd than tile al)ove. 10 tell m i n ·  
u t a - ,  e . (> p c' a' ly wi t b  th e latt8r,  t 'l" �ur fac� i&  b:ack, A lteI 
thi r �y m\ o.u·,e�  a black �li m" C!1.n b , washed off and the a ur 
face Will  Iem�i n bl.clr iu pp ite  o f  repeat< d wMh i Dgs, and 
f x iJ i bi ! s  ll lJ m e f OUB l i ttl e b oles.  Cbrtaln p arts of  tbe i roD 
ard u.UQ,l l y  ealeu d epp�r, while othu8, ahhololgh black and  
p orou s ,  offe r  m ore rtfistance.  By all o w i o g  tbe acid to  a c  
for a n  bour or  B O ,  tb�n washing, d ry i n g, aD d p olish ing wltb 
a file, a d isti o c t  pi J t ure is obhin "d. Malleable cast iron , 
we k n o w, r us ' S  more easi l y  than wrought iron,  and it is i n  
tere�ti ( g  t o  k n o w  tl.at the action of adds ie  also violent, th. 
s Ul iace oeing attacked veTY violently.  G r ay pig iron aC' f 
li ke ate .. l ;  tlle  etcl!ed surfaces h a ve quite a uniform gray 
color. In puddled steel, the col or, a fter etching and w9.sh· 
ing, ie gray, wi&h quite a Unif(Hm shade, and the lines are 
S CHcely vi�ible. Cement steel Bas a very similar ap pear 
an(l�, the Hnes being very weak. In Bessemer and cast stte} 
tbe etcbed surfaces are of a p erfec1 ly uniform gray color, 
with fow, if  aDy, une ven places. The softer the steel, the 
ligb ter tne color. 

On etching, the finest hair-like fractures are rendered 
prominent. A piece of steel, which looked perfect before 
etching, afterwards exhibited a hair ·like fracture tbrough 
out its whole leDgth. V\'ben different kinds of iron are 
mixed, the acid attacks that for which it has the greater af  
finity, while the other is less acted upou tban i f 'it were 
alone. Etching is exceedingly valuable to all who deal 
largely in iron, as i t  enables them to determine with com 
p arative accuracy the method of preparing the iron, as in 
the case or rails,  etc. , as well as the kinds employed. 

. .. . .. 
New Phosphor Bronzes .  

Dr. Kunzel, wbose name will be recalled as the j oint dis' 
coverer, with M. Montefiore ·Levy, of the well kno wn phos· 
phor bronze, now announces the additional discovery that 
when phosp hor bronze is combined with a certain fixed pro 
portion of lead, the phospborised triple alloy, when cast 
into a bar or bearing, segregates into two distinct alloys, one 
of which is hard and tough phoBpbor bronze, containing but 
little lead, and the otker a much softer alloy, consisting 
chiefly o f  lead,  wi th a small proportion of tin and traces 01  
copper. The latter alloy is almost white, and, when the 
casting is fractured, it  will ba found nearly equally diffused 
through it ; the phosphor bronze alloy forming, as it were, 
a species of metallic s p onge, all of whose cavities are occu
pied by the so ft metal alloy segregated from it. This phe. 
nomenon of the segregation into t wo or more alloys of com
binations of copper with tin and zinc has long been known ; 
and from the hct that such separation is generally massive, 
and n()t equable throughout the mass, it has been a source 
of great annoyance to tbe foun d er. Dr. Kunzel, b o � ever, 
seems to have succeeded in causing the segregation to take 
place in uniform distribution throughout the casting, 'aDd 
has taken advantage of the properties of the product, which 
he obtain s in this w anner, to construct therefrom bearings 
of rail way and other m achinery. 

In heavy beariDgs, such as those for marine engines, the 
valuabl e  properties of Babbitt metal, and si mil ar anti. !ric· 
tion alloys, are well recognized ; but these, being gen�ralJy 
80ft, are open to the grave obj 6ction that, wbere they are 

J timtifi' �mtritau. 
subjected to considerable pressure, or even moderate pres8· 
ure accomp anied by continued vibratlOn, they become dis
torted in form, and then fail to sustain the journals in their 
proper places. The device is, therefore, resorted to by the 
machinist of casting a hollow cage of hard metal, of proper 
form for the intended bearing, the ca.vities of which he 
then fills up by casting into them the soft metal alloy,whioh 
thu� forms the actual rubbing surface of the bearing. The 
hard metal cage thus supports the soft metal within, and 
prevents its distortion or escape, save by surface lIbrasion. 
Dr. Kunzel claims to eff�ct the same result by the pt culiar 
constitution of his new phosphorised alloy for bearings. 
This forms its own Bupplnting cage for the soft bearing 
,metal, which, as allu� ed to at the outset, separates from it 
in the process of cooling. He claims tha.t these bearings 
combine the very small friction and non-a.brasion of the j our· 
nals with the firm resistance to pressure and stability of 
form of bearings of hard metals. The test of practice,how
ever, alone can decide the value of these 'Jla.ims, though 
they seem very plausible. -Iron. 

----------__ .. �I .,� . .. ------------

The Wallte or Power In Cotton Mills. 

it from the other direct by a lIeparate strap, apportioning the 
width of each strap to the power it was required to drive, 
and, whenever a belt was necessllrlly IIhort, allowing a little 
extra width. 

• .  e l . 
Schoolll for Enl,l;lneerll. 

Within the past ten years, schools for engineers have in
crea8ed rapidly in this country. They are, to speak exactly, 
eclectic schools, where most of the positive and Bome of the 
abstra.ct sciences are made a part of the regular course. 
They are not purely theoretical in their instruc �ion, but h ave 
workshops a.ttached, wherein the usual tools of a modern 
machine shop are found, and where substantial work is 
und ertaken and subsequently sold in open market in compe· 
tition with that of the trade. These schools or colleges have 
teaohers thoroughly skilled in their professions, many of 
them being themselves graduates of machine shops in the 
most honorable and praiseworthy sense, who bave from hum · 
ble beginnings raised themselves to p OlltS of importance and 
responsibility. Associated with these men are others of 
special prominence in the sciences they presid e over, so that, 
by the union of practical example and pure theory, a student 
may graduate from any branch ef science he seltlcts. 

The winter session in connection with the Manchester, It is scarcely necessary to say that such schools are of the 
Eng. , Scientific and Mechanical Society was lately opened very greatest importance to the country ; and in view of tbis 
by a paper by Mr. Evan Leigh , C E., on the waste of p ower fact, it is proper to remind young men that engineerin g, 
in cotton mills. which is largely and carefully taught there, is  a profession 

Dllring the course of  his paper, Mr. Leigh said that it which greatly needs thoroughly educated men. There can · 
might naturally be thougbt that England would not allow not be too ma.ny in it, for the future of this country i� 80 
herself to b8 surpassed by any foreign country on any vast, its resources so utterly und evelope d ,  that there will be 
point relating to her ' principal and favorite manufdc- need of all who have fitness for engintlering pursuits. Civil, 

tures. On one or two points, however, England has been mechanical ,  mining, hydraulic, and architectural engineers 
most decidedly excelled by inventions originating in Ame- will be in demand in the futnre, and will find ample room 
rica. He alluded to ring spiunlng and belt driving, both for the exercise of their professions without interfering with 
of  which were e minently calculated to save power, and con· one anoth er. Nowhere can th.y find btltter facilities to be. 
sequent waste of fuel. Referring to ring spinning, he sa;d  come acquainted with the best m o dern practice of their call. 
that it had beeu introdllced into England &s an Am erican in gs than in thepe industrial schools. The ordinary collt'ges 
invention more than forty y�ars ago, but for some reason it afford no such advantages as Clln be obtained at Cornell Uni

wQ,s not generally adopted by the English spinnerR. Per- versity and the Stevens Institute of Tecb nology at Hoboken, 
baps that. was owing to the recent failure of tbe Dantorth and som e  others. 'rhese are well appointed esl ablh bm ent8, 
tbrostl .. , another A.meri can invention of great promiee, that with complete workshops, where Sci .. nce and the practical 
had been adopted by se .eral spinners. Althoui;l"L the pri n ei develcp£llent of it go haed in } and ; whrre the natures, pe
rle of the t wo frames wa� t:>tal ly diff�rent, the E oglis" spi n  culiar qualities, a L d  modes o f  working various mela ls  are 
lIeT was not to b� cltllght a�aio .  �o he fougbt �hy o f the ring sho wn i n processps cal lied on by the stud e n t  h imself : not 
irame, a o d  it w � s  bei leved tbat for more than thirty y e Hs wit b a vie w  of d abbling in tbe pursuit as a SOlt 0 1  Hperi. 
not one frame cn that principl� was used in G rellt Britain. men t or recrsation from d ry, r studit s, but to produ ce wOl ks 
rlle solid ad vaJltltges of �d .. method of p I- i o n i n g  WHA, b o w  wI  i<,h a r e  v 8 1ullble. 
iver, du'y appreci .. t.Ad in Am_rLca, a.nd ( h" pystem WIIS cul- Professor S WHet, of Cornell Uoivfr;ity, for exam ple, sent 
;ivated Iln ' il tbe d i ffi �llltle�  a nd t x act m echanicQ,[  req uire- o ut at one ti me ci rcul ars of face plates, €traig-ht edgep, alJ d 
mellts attend i n g  its COliS' ruction wtJe th o roughly ma� t.red , an gle plates o f  gUaJ anteed exeellen c" and accuracy , $ ) ]  of 

aod the re�ult WIIS the prod uct! 'n of a frame that took only which WHe off<llt d at low p .ices and made at tbe U n i v6J si'y 
ball tl e power of an o rdi n ary fl yer th�08tle, besides being WOJkobops. It is notable alBo l ha.t, in tl!e 8teven� Insti tu ' e 
�\pable of working practical ly  at a mu�h h igber .pl ed. At o f Techll ology, for example, the ter ms for a cour�e o f any 
'h" L'l.conia Mil l, Biddeford, Me , Mr Leigh sa w, l a�t year, blanch are so low as to be almost llom'lJ al By tb e !lJ uni fi .  
lJ. g i r l  !lJ in o in g, app8.fen ' ly with ell!W, 1,344 spindles o f tbese ce D ce of E j win A. SteVelJ 8, who Idt 8. lR 'ge .um 01 llJ O ll ey 
frames, with tL e front r ollers r Ul.Iuing seventy revol u',ions to found the I ', etitut .. , reBidH,ts of New JdsSy a re received 
per minute, spinniDg No. 26 yal n ,  al d fonn d  it qui e com. a· pupl \s at $75 per y�ar fo], i netl uction ol ly ,  8.Dd nOl) reei. 
(L on fo r such piecers to run 1 ,100 or 1 200 s pin d l ee with 80 dems at $150 Witl! euch facilities,  it is to b., hoped tbat 
little hUllY th llt they ba.d plenty o f time to avail them pelves the rule o f· tbumb engineers will gradually become ex
of a eeat which was provid ed tor each spi DlJer. on which she tin ct, ao d their places sup plied by men who have Ii reason to 
-at and leisurely watched the frames s p·n. He (Mr. L�igh )  give for their opinions, and can tell wby they make a p iston 
did IlOt think that this arose from superior ability in the rod six incbes in diameter, or why they �iD k shaf ts where 
American, but s imply that in foreign countries s pinners are there are no Burface indic&tions to warrant thtm in tbe 
l ess j ealous of one all othef, and band themsel ves together to outlay. 
discuss and test scien tifically all alleged improvements. The men who practised their calling without a thorough 

In Boston, Maes ,the Cotton Manufacturers' Association bad education in it were pion eers in th e  profession, aDd are enti

a semi· annual meeting, at which p apers were read relating to tIed to respect and con sid eration for their eminent services. 
new inventions in cotton spinning and manufacturing, and Where there was no thoroughfare, th"y bol d Iy made one ; 
a discussion followed, in whicl! eacb related the res ults of where thue were no precedents, tbey made precedtnts ; they 
his own experience in testing any invention in question. In were a la w  unto' tht'mselv€s, and by their D ative talent lind 
that manner, every particular subj e ct w as thoroughly venti, �8gacity established works which more timid men would 
:ated ,  and the truth arrived at, establishing a safer basIs for n ever have undertaken. They mad e few costly mi8takes ; 
the inve�tment of capital than would otherwise be the case. and tbough they m ay bave used a few tuns too much of iron 
Should o pinions be divided as to the merits or demerits of a or other material, it was cheap in the end, and experience 
new thing, the questIon was adjourned to the next meeting has to be bought in Bome shape. Now, b o wever, that. a more 
and, if need be, a number of experts went round to the dif: perfect and direct road to the acquisition of professiona.l 
terent mills and tested the machine in question impartially, knowled ge is open tbrough these industrial colleges, it will 
by the results produced and power consumed, which were be the fault of parents and guardians if the cominl!' genera , 
carefully me9sured by the dynamometer. A report followed, tion does not reap the benefits of them.-New York Sun. 
and another meetiDg generally settled the point. • • • • .. 

Going on to s peak of the comparative advllntages of belts Effect of Ammonia Fumes on Flowers. 

and gearing, Mr. Leigh said that the proper application of Professor Gabba has been examining the effects of ammonia 
driving belts to the machinery was a most important quel5- on the color of f!.owers. It is well known tbat the smoke of 
tion. To be rightly appUf'd, a main driving belt should tobacco will, when applied in sufficient quantIty, change the 
move through 4.000 or 5,000 feet of space per minute, and tint of flJwers ; but Professor Gabba. experiments by pOUl ing 

be Bufficiently wide to drive all the machinery and shafting a little ammonia liquor into a saucer and inverting a funn el 
quite easily when running in a slack state. After a new belt over it. i'lacing the f!.owers in the tube of the latter, he finds 
had been once tightened up, it should work many years that blue, violet, and purple colored blossoms bec:>me of a fine 
without wanting any further tightening, and would do so if  green ; carmine and crimson become black ; white, yello w ; 
made of good material and properly applied, saving in the while particolored flowers sucb. as red and white are cbar ged 
meantime a large amount of power and all the greas" and to gr�en and yellow. If the f!.owers are immersed in water, 
labor of putting it on, to I!ay nothing of the noise heavy the n at ural color will return in a few hours. Professor 

gellrinl1.' makes. The speaker then ad duced some practical Gabba also found that asters acquire a pleasing o ior when 
ins tances of the extent to which belt power might be used submitted to the fumes of ammonia. 

_ ._ . .  
in connection with machinery, giving examples from the A NEW potato, known as the white q ueen (reine blanche) is varloue mills he had visited in America, showing the d ura· being cultivate'd in France. In good soil, from ten to fif'een 
bility and ease with which large belts did their w01k. The tubercles are formed, many o f  which attain or €xceed the 
lesson taught by the big belt was imperative, na.mely, that weight of 2 2  pounds. T h e  flavor is sa.id to be very fine. 
there should be very light shafting run at a very high speed PI t d '  F b h 
with larger drums and pulleys ; then very little would b� 

an e 1D eo ruary or Ma:c
.�.

i�becomfB ripe in July. 

heard of strap.piecing, or wear and tear of belts, working Engineering learn8 that a rolHng mill at Columbus, 0 ,  has 
with less power and steadier production an the wbile. The recently contracted to furnish a large quantity of rails to a 
pim ple�t and best, Ilnd also the cheapest and most durable, railroad company a" $52 per tun. This is said to be $3 per 
me�bod of drlviDg b� beIt was to convey the power from the tun less than the price at which the same quantity of ralls 
muo driving shaft dIrect to each foom by a separate �tra.p could be delivered frolll Engle.nd to the ea.me part of the 
and, i1 Illore thaD one shaft was wanted in any room, to driv; \ United States. 
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Improved Latch. 
E dward Halsey, San J ose,  Cal.-Tlils Inven' lon consists in a pivote d snd 

haudled gravity latch , provided with a proj ecting pin or lug, and 80 at 
tached to a gate adapted to s wing In either direction laterally that, when 
the gate Is being swung shut, said latcb will turn on Its p i vot,  and the pin 

or ng ride up one of the InClines of a striker plate, which Is fixed to the 
p ost,  and engage a notch formed therein. 

Improved Seamless Rubber Nipple. 
Charles B.  Dickinson, BrooklYN, N .  Y.-Thls Invention relates to the 

seamless rub.ber nIpples employed upon tbe mouth and neck o f  bottles 
from wlttcb Infants are exp ected t o  s uck some IIquid n ourlshment, and con-
818ts ln an Improved construction .. hereby tbey may b. mere conve niently 

clean ed out by s· swab, may be more quickly taken from the mold , and be 

"ble to sbut out or exclude all passage way for the air when the chUd bites 
or closes its gums npON It. 

Improved Process of Treating Natural Oils. 
Julius Scbubert, Parkersburg, W. Va . -This Invention consists In com· 

blnlng,wlth a VB.sel ln whlcb oil Is to be purified by the actlon of hot water, 
of .. heatIng coil h aving an exi t pip. for any steam that may b e  generated . 
This simple Improvement enables tbe Imparted beat to be restrslned within 
a de gree o f  temperature tbat will not Injnre the Oil, whUe the impurities 
are preCipitated with equal certainty . 

Improved C ar Couplinl\". 
Jobn Carp en ter, of Mariner's garbor, N .  Y.-The coupling link engages 

wltb j aws on the ends of two levere. The drawhead Is made In two part s .  
Ttle levers extend back between t h e  parts of t h e  drawhead, and a r e  held 
together by springs . Tne j aws lap past e ach other ; but a sp ace Is left be· 
tween the levers, ln which Is placed a spreading bar. This Is on a horizon· 
tal r o d ,  which passes tbrough tbe drawhead. O n  the ends of the rod are 
l evers, al,tached by sq na.re sockets, by means o f  .whlch the rod and opener 

are turned for spreading the j a ws and uncoupling the cars. The coupling 
lIn k has sprin gs , which allow It to be varied from the horizontal in either 
direction, up or down or laterally, as may be necessary, ln entering the 
mouth of .the opposing drawhead. 

Machine for Bllr nishing the Edges of Boot and Shoe Soles. 
LeVI Huosey, Ne w York ctty.-Thls is a machine for burnishing or pollsh, 

Ing the edg e s  o f  the soles . The Improvement conSists In a gage wklch may 
be adjusted according to the thickne ss of the sole, and held In p osition by 
.. screw rod wblch works through .. stand. ·A s piral spring takes up aflY 
slack of the screw, and always holds the gage evenly up to the p ol1sher. 

Improved Raker and Loader. 
Samuel D. Muse , Monti cello, Mlss. -Thls IVl .ake on a wheeled trUCk, 

combined with a vehicle Iftvlng· �·rearwardly ttltlng body, the former being 

movable wi thin the body o f  the latter. The object is  to provide a simple 
and e1l1clent meal!ls for gathe,lng pine straw to be used as .. fertilizer. 

Improved Reed Organ Al tachmellt. 
Simon B. Shonlnger , New H.�ven, Conn .-A vo;" , celeste stop draw con· 

nects with mechanism so a s to slightly raise tbe bar'ot the o etave coupler, 
so t n at when a key Is pre ssed down it w1ll slightly open a valve of the oc. 
tave below, giVlnK the reed j ust  e nough air '0 sound, but not quite on the 
same p1tch as when the co upler stop is drawn out. The coupler bar Is 
d Ivined so as to e perate botb s ections when the lower section Is used, but 
enabling the upp er 1 0  be operated-singly. 

Improved Car COIlPliDl\" . 
Gillman H. Ames , Fort Fairfield, Me .-In this iD ventlon, the drawhead Is 

provided with an upper and lower chamber, ln tbe upper one of which Is a 
couplin g  bar having lateral proj ections whloh secure It to the drawbar. 
These proj ections work In slo ts in the sides of the d rawbar, which have 
an ullward a D d  somewhat rec.diDg direction.  Ttle Goupllng bar Within the 
llead of the d rawba r r e s t s  on b o o k · s h aped feet.  The slots III the drawhead, 
In which the projections on tbe coupling bar w ork, serve .. fourfold pur· 
p o se,n amely : 1.  Tbey let tbe bU llse to allow tbe coupling bar of the oppo· 
site car to pass under the outer hook, the said hook ImmedIately dropping 
do wn Into the sl o t  In the end of the approacbing car. 2.  They give the bar 
a tend ency to draw downward, thus preventing tbe cars from being casu· 
ally unc ouple d .  8 .  They allow the draft to be rai sed to fit higher cals of 
the B i d  styl e .  <l. They give the bar a receding motion when It comes 
In c ontact with obstacles, thus breaking the force Of the collision. In tbe 
l ower chamber Is a link, fa stened by a pin, to adapt the same dra wbar to 
be used with the ordinary drawbars .  

Imp:roved Stocklnllr Supporter Clasp. 
Rachel ElJerle,  New York city.-Tll1s Invention applies s p eCially to a 

eatch wbich takes hold of the s tocklnl!", which catch is attached to the end 
of the supporting strap . Button boles In the top of tbe stocking are thus 
obviated. 

Improved Sofa Bed. 
William LIvingstone, Sprlnglleld Store, N. Y., a ssignor to Denzer, Medl· 

cus & Co.,  New York city. ThIs Is a movable head piece of the oofa or 

lonnge,  which moves ' In suitable support4tg s lides on the main frame, and 
gives a rigid support t o  the hinged section when thrown open . The Inter· 
mediate space between the head plece . or back is provided with fiexlble 
bands , which are stor e d Into a recess of the back and c overed by a pivoted 
face piece .  

Improved Washing Machine. 
Wllliam Hilton, Agency City, Iowa .-Half bearings rest upon the jour

nalo of the roller. Upon gnlde pins attached to said bearings are placed 
coiled springs . Tbe upper enda of said pins pass up through ends of a 
woodel! s prln ll ,  to the center of which Is a ttached It guid e pin, upon which 
Is plaoed a coiled s pring. The upper end of the pin passes through the cen· 
ter of anotller wooden spring, which rests upon the c oHed spring, and the 
·ends of wblch pass tbrougll slots o f  the s tan dar ds . Several holes are 
form ed In tb e standards to receive hOlding pins, so tbat th e tension of the 
oprlngs, and consequently the pressure upon tbe clothes,  may be regulated 

at wlIl. 

Improved S crew Press. 
Cyrus W .  Crenshaw , Athen s ,  Ala. ,  a. s l gnor to himself aud J. M .  Towns· 

end, same place.-Tne screw has a semicircular groove. T b e  nut also has a 
semlclrcillar groove, instead of the usual t hread, and , besides,  has a clrcu· 
lar spiral cbannel con n ectIng each end of the spiral groove. w hich has a 
hollow sp'ral llange to provi d e  for the p aB Sage . Balls, with wbich the 
spiral groove and tb e retulD channel  are filled, form a continuous row on 
which the screw r ol ls , lnstead of sliding on threads,  to les sen the friction . 
When the screw turn s do w nward , the bal ls roll down Into the chann el and 
return to the top of the nut, those being forced down by the screw pushing 
thO i e In the cbanne l u p  to the top ;  and wben tbe screw turns upw ard, the 
balls roll up In the groove and pass down in the channel. 

I m proved Quilting A ttachment for !;Iewfnl( Machines. 
W!lllam B. �ull, B landID svllle, l11.-The .qulltlng rollers are arranged In 

f1, beam, 00 that they 'Can be re adny lifted out ot their bearl nge, and the 
hanl/ers o f  tbat beam are so pivote d to the frame that the beam can be 
readily s wung up to pass over the head of tbe sewing maohln e  to allow of 
p assing o n e  of the quilting rollers nnder the l!rm and behind the needle bar 
an d plesser.  The friction Is ap plied to the quilt rollers by tb e lever, tight
enIn g· pulley, and belt, and the pulley ha. teeth working In holes In the 
belt, and also .. divi ding wheel on It. axis to govern tbe shifting of the 
qut lt on the rollers for graduating the s pac€s between the seams, by means 
of arms o n  the wlleel, and .. stop spring for arresting anll holding the 
wheel. 

Improved N E edle Threader. 
John 1YI .  Stamp , W alhlngton, D. ( '" -The objijct of t hi s  Invention Is to 

provide a means of easily tb readlng the needle of a sewing machine. It 
con si sts I n  the pe cuUar con struction o f  a hook whIch passes througs the 
eye of the needle and seizes t he. thread, the said hook belD g attached to a 
sban k ,  wblch Is of a size b.rely small en ol1gh to allow Its passage througb · 
the eye, aD d tbe hook belBg 80 cut

· 
away on both sldt S as to reduce the 

thlrkness to that of a knife 's e a g e ,  so tbat tlte threl'd will bend skort and 
to II poin t around the elige , and also have room to fiattell Itself On t�e 

.fdas Qf tile IlOo!!: when ll .lssini t4roqgh tne eye of tile lIeedle • 
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Improved Cotton Scraper. Improved Device for Sllspen dinlt Pictur es. 

WIlliam San dlln, Mln d e n ,  La .-This scraper, the lower edge of whIch Is  
so formed .. s to fit upon the colter o f  the plow, is provided with two lugs , 
one of whloh rests against the land · slde of said colter, and the o ther upon 
Its u pper dde . The scraper Is so formed as to guide the 80U and weeds 
removed by It back to the mold board of the plow, along which they paBs,  
and· are covered by the soil.  Upon the rear end Is formed a shank, which 

extends up to the plow beam, and may be secured til It.  

Charles Ma.son ,  New York (llty, assignor to Carl Most, GreenVi lle,  N .  J. 
-This Invention consists o f  a suspension · cord , which Is pa ssed through 
the side staples O f  the picture frame ,  and thea thr ough a holl o w tapering 
socket to a tapering key with central and side perforations aud g.ooved 
or ribbed surface. The ends of the cord are drawn throngh the central and 
side perforations of the key, and formed I n  a knot below, to b e  easily ad justed by draw!ng back the key, being tben firmly locked .in position In 
the socket. Improved Snn Dial. 

David B. Scofield, Auburn , O regon.-Thls Is  an adj nstable , pivoted, grad· 
nated sun dial, having the upper edges of the meridional gnomon straight, 

and .. n orthern lace p rovided with beveled edges, and graduate d  to denote 
the time up on the face, 

Improved Picket Fence. 
Robert H. Mc Ginty, Moulton,Tex.-Thls Is an improvement on tb e fence 

for which tbe same Inventor obt ained letters patent dated Octob er 14, 
1878. The posts are connected and supported a t · their top ends by Wires .  
A t  cer t ain distances a r e  placed bracin g  posts in pairs , havin g  tbelr lower 

en ds spread ap art and their upper en ds beveled and brought together, and 
fastened by bolts.  The supporting wires c onnect with th ese bracing 
posts. Sbort stakes are driven Into the groun d, from which stay wire s 
exten d and coanect w ith the braoln g posts . The supbortlng wires cross 
each other . b etween e ach two of the p ost s .  

Improved Middlb,lg.. Pllri fier. 
John T .  Wright ,  Richmond, Va .. and .Elkauah Bateman , Howardsville, 

Va .-This Invention relates t o  certain Improvements In middlin gs purl· 
fiers. It  consi s t s  In the combination o f  a p olygonal reel havin g bolting 
cloths of dlffereut degrees of llneness aud ribs a ttached forming buckets' 
with the diagonally eet vanee o f  a fan by which a blast Is made lu the dlrec· 
tion of the vent.  It consists further In the arran gement of a suction fan 
and roof In the top o f  the casement and a compartment In the end of the 

same, whereby the lighter and more worthl e s s  particles o f  the mid dlings 
are separated from the heavier grains, and the latter left In .. Detter condi
tion for regrindin g .  

Improved Life Preserving a n d  Diving Apparatus. 
John 1'. Schmitz, San FranCiSCO, CaI .-Thls Invention relates to certain 

improvements In life-pres erving and diving apparatus. It consists In the 
p eculiar construction of a Ilo atlng air receiver In combination with an elas 
tic hose, and also In the combination with sold elastic hose of s ectlona i 
metallic tubes for the purpose of preventing the collapse of the hose when 
snbj ected to the pressure of the water. 

Improved Lnbricating C ompound. 
Charles F. Benedict, Richmond,  Va.-This Invention consists In a process 

of prepar!ng � lubrlcatlng grease for car axle j ournals by first bolllng 011 
or fatty matter untll It loses Its spongy appearance, next boiling the res ult·  
ant In a solution of soda and carbonate of lime nntll It saponifies and 

thickens up, and finally p assing It throngh a grinding mill : also in a new 
article of manufacture consisting o f  saponified axle grease or lubricant of 
;. waxy conSist ency. 

Improved Fifth W h eel. 
Paul La Belll, Monroe, Jowa.-Thl s invention relates to certain Improve

ments ln fifth wheels , designed to dispen s e  with the use of kingbolts and 
percb plates, and make a neater Ilnlsh . It con sists In an upp er plate having 
a fiange bent around for the donble purp ose of forming a guide and a stop . 

Improved Cloth e s  Wringer. 
Leande r  Becker and Stephen M. Smith, York, Pa . -Thls invention relates 

to certain Improvements In the construction of wringer frame s .  Tbe im
proved frame consists of tbree pieces :  the piece fOImlng the bearing of 
the lower roll, the piece forming the b earing of the u pper roll, which is 
pivoted to the Ilrst piece, .. n d  a third centrally pivoted lever, at on e end 
of which Is a clamping screw for attaching the wringer to the tUb, and at 
the other end a rubber s pring tbat bears again st the middle o f  the piece 

forming the b earin g  of the upper roll, by means of which arrangement the 
pre. sure o f  the rolls Is r egulated by the clamping sorew. 

Improved Pocket Book. 
Gabriel Jasmagy, Brooklyn, N .  Y.-Thls is a pocket book, the partition 

or pocket part of which 18 attached to the g ussets · by means o f  a n  Interior 
lining o f  the latter, provided with as many projecting loops of a

· 
band or 

strip a s  there are partition. o f  the pocket book.  Tbese are drawn through 
slits of the lining, and p asted between tbe double partition wall • •  

Improved Machine for DUlling Ceal . 
Michael Wrlght, l.1l1nton , Pa . -In thiS device the stock will turn on its 

fastening screws, and the drill ou the trunnions,  s o  that .: hole may be 
bored in almost any d1rection . The o pera.ting crank Is ma.de in two p a.rt s, 
so that It can be lengthened or shortened to adapt It to the strengtb o f  the 
operator. Thi s machine Is especially deSign ed to be operated by hand, but 
other p o wer may b e  a::>pll e d .  

Improved Car A x l e  Box and Lubricator. 
John M. Brosius , Richmond, Va.-This inventlon consls l s  in the j ournal 

gate with excis i ons at the lower end, and p lacing In the g uide groove tne 
triangular blocks or Inclined strips,  so that the gate does not require to be 
held by hand, wedge,or other device, but will rest In position until the jour
nai ls Inserted in the bOX, and then rise as the j ournal Is pressed Inwards : 
also In forming a b ox or proj e cting plate on the Inside of axle box, and at 
the end where thej ournal enters, so as to prevent the lu bricant from being 
splashed out at the jOint : also In makIng an annular recess or gr oove In 
the axle, and near th e j ournal, for the purpose of receiving an elastic ring 
tllat serves to form a packing t o  prevent the escap e of the lubrlcant,and to 
exclude grIt and dirt from workin g Into the axle box : also In making the 
piece that Is illtended to hold tbe lubricating fabric up to the J ournal of a 
single lon gitudinal metallic plate spring, so thllt It may be readily bent to 
accommodate Itself to any Inner conform .. t!on of axle box, be easily fast 
ened by the screw In front, and be prevented from l ateral play by a simple 
plate  or cro.s bar which m.y have .. turned· up end. In order to cause the 

lubricating fabric to sllie readily with the j ourn al In passing from one 
gage of road to "nother, lt Is attached to a piece or holder which Is slotted, 
with subjacent d ovetail tenon , alld thus allo wed t o  slide wilkin the dove
ta!led groove or channel of the bent plate. It als o conslsts tn pivoting the 
latter on a cross pin in lugs of the spring, so that the fabric will automatl· 
cally adjust Itself to Bnd bear always along the, whole length of tbe j our. 
nals . 

Improved Railway Switch. 
Nathan F. Carter, O rford, N. H. -The object of this Invention Is  to cause 

the swltah to be automatically shifted In advance ofthe engine by a device 
on the engine under the control of the engineer . The switch ralls are con· 
nected to a sWlicb bar, to w hich is appli ed a toothed rack, with which a 
segmental wheO! gears to shift the S Witch rails forward and backward, the 
said wheel b eing geared with a toothed bar fo r  being turned by It. Tbls 
bar extends aleng the track each way from the switch a suitable distance 
for being worked by the locomotive, aud it  gears at each end with uprlgbt 
shafts.  .Each upright has an arm, with one of which a cam on the locome
tlve la to come In contact as lt advances toward the s wit ch to set the bar In 
motion for shifting tbe switch . The s witch bar carries .. locking bolt 
whlcb drops Into a hole Immediately after the ralls have been shilted to 
hold them fast wh!le tbe cILrs pass , and arran gementa are provided which 
afterward 11ft the bolt out ·and free the switch . 

Improved Water l!:l evator. 
Edemon P. Le Blanc , Ilouma, La .-Thls invention consists of a series of 

bucke ts moving about In a circular . chann e l  below a horizontal wheel by 

which they are actuat ed . The channel at on e Side descends to a cavity, 
Into which the water llows , and then ris e s  to the,place of exit for tb e water. 
Tbe buckets are contrive d so a s  to be rai sed off the bottom of the cbannel 
Immediat ely after pass ing tbe exit, and lo dged on the wheel, to b e  carried 
thereby without friction until they return to tbe point where they tske tbe 
water again , when they ar e tripped and Jet  taU again to the bottom of the 
channel . The machine Is designe d to afford a simple and cheap means of 
raising water short distance s for Irrigation, drainage , and the lik e .  

Improved Parlor Cooking Stove. 
E .  Mortimer Deey, New York clty.-Tbls Inventi on relates to Improve

ments In parlor coo king stoves of tb e kind for whlcb a patent was grant ed 

to same inventor July 16. 1872, beIng a tire �rate with a top,  wblch may be 
used for cooklnll, aud may be converted into a self· feedlng t o p ,  and a cou
ple of ovens behin d the grate, one betng above another. The back plate 
rests on the front edge of the bId plate , and has corrugatlo@',1f Its  front 

faee which corre spond with passages through the. bed pl"'e, oJver which Is 
a register to open or close tIiem at wlll, for causing the draft to pass down 
tbrougb the fire grate or tb ro ugb the back, as may be required. The upller 
even m a y  b e readny ·removtcl for tb e application of .. . false top plate with 
pot holes In it for nse In supp orting cooktn g p ots and tbe like . A pet hole 
� the t0j) , anfl under the re'!l0vable tOl', IS l1t�ed ln Q. ClrCUlllscpblQg groQve 
for preveu.tlns tbe escape of gas, 

Improved Corn and Feed Mill. 
Lauritz Meland, Iowa Falls, Io w a . -Thls mm Is intende d merely for 

grinding corn and feed,  and Is adapted to be driven by b orse p o wer. The 
operation Is as follo ws : The grain i s  first cracked as It falls between cyl
Inders at one end, and Is  carrie d  against " blade and then pulverized be
tween the cyUnden and cBSe, while, at the same tlme, lt 18 gradually trans. 
ferred to the discharge openings at the upper and lower sides of tbe cbam. 
ber contaIning the cylinders. The latter have corresp oudlng acute· angled 
spiral furrows and edges , and the blade proj ects up Intermedlately nearly 
or about to their middle .  

Improved Crauk , 
William Henry Phllllps,Brldgeton, N . J  . -The end of this shaft Is made to 

receive a roun d crank and a square crank. The crank Is ma de i n  two part s .  
One p a r t  Is lltted to t h e  round portion of t h e  sbaft, and the o t b e r  part is  
made open, so as to fit on and encloe. three Sides o f  the squore p ortion . 
The open part w!ll readily slide on the other portion su1l1clently far to d e .  
tach the o p e n  e n d  from the s qnare o f  the sbaft.  Tbe motion of t h e  open 
part Is  Umited by a mortis e and pin. The crank handle I s also in two 
sections , one attached to one part:and the other to the other, eacb being 
a semiCircle, and forming an entire round han dle  when the shaft IS being 
turn ed for elevating. There may be a spring to force the two p.rts from 
eaah other when they are not grasped by the h�n d. This crank ma) b e  u s e d  
I n  perfect safety, as no serious accident c a n  happen should t b e  handle sl1p 
from the hand In elevating . 

Improved Vehicle Spring. 
Milton Newell, San Fran CiSCO, Cal ,-Thls con sists of the carriage body 

jOinted at each end to arms o f  a transverse rocksbaft, and also connected 
by a sprin g w it Ii a n  arm of the rocl!.shaft at the oppo s ite e nd In sucs a 
manner that the revolving action of tlte weight of the body on t b e  rock. 
shatt ls op pose d by tbe springs . An easy u p ·  and· d own mptlon Is thus pro. 
duced wlttlout any forward and backward or side motl"" whatever, and 
the apparatus employed I s  all  of a simple and cbeap charact.�r .  

Improved S e e d  a n d  Grain Drill. 
Asa Canterbury, Gibson City,  11I. -In this seeder, there are sharp, deej>ly 

furro wing wheels anrl cur ved spouts to dr!lI the grain, rever sely curved 
spouts to drllHb e gras s seed On tbe nearly filled furrow ,  and small blun t 
wheels that pre ss tbe pulverized soil to and shallowly over tll e gra. s  s e e d .  

Improved Machine l o r  B ending Bolster Stake Iron8. 
Bernhard Jensen and Nicholas H"etter, Kenosha, WIs.-This I s  a machine 

for bending bolster stake Irons In cold state ,for farm, lumoer, aud other 
wagons. It consists mainly In the arran gement of a strong s w ingin g lever 
with obl!quely slo tted end, and a ben ding roller pivo t e d  t o  the main sup
portin g block, which Is llrmly set Into a vis e .  An adjustable ma t n roller 
for bending (In connection with the lever e n d  and a c urved guide frame 
with sIde extending curved supp orting part) the bols ter stake Irons by the 
different operations of the macblne. 

NEW BOOKS AND PUBLICATIONS. 
A MANUAL OF' METALLUR<J.Y. By William Henry Green. 

wood, Associate of the Royal SchOOl of Mines, England, 
F. C. S.,  etc. Volume I., containing Fuel, Iron Steel 
Tin, Antimony, Arsenic, Bismuth, and Platinum.

' Hlus' 
trated by Fifty-Nine Engravings . Plice $1.50. New 
York : G. P. Putnam's Sons, Fourth avenue and 23d 
street . 

The literature of metallurgy bas long needed popularizati on more on 
account of Its d11fu seness than I t s  deficiency. Mr. Green wo od 'Ilas sue. 
ceeded, In t.he treatise  before us, ln condensing th e labors o f  m any wr i ters 
more or le ss precise and antheutlc, Into a bandy book of referen ce , con. 
talnlng well digested Information and tru.twort b y  formul ", .  The work I s  
especially adapted for stud ents ,  for wbom I t  I s  Inte n d e d ,  being Volume I .  
o f  N o .  1 9  o f Messrs. Putnams' Advanced Science Series. 

THE INTERNATIONAL REVIEW . Published Six Times a 
Year. Volume I . ,  No. 6. Annual S ubscription, $5. 
New York : 11.. S. Barnes & Co. 

We are pleased ·to obs erve that this serl ol malntalus its unlform excel 
lence. The Issue now before us

· conta I ns a thoughtful and original e.say 
by Pbillp Gilbert Hame rton, a riSIng star in critical literatur e ,  as well  ... 
&II exhaustive treatise o n  the Iron resources of the United St.tes by Pro fes 
sor J .  S. Newberry, which w e commend t o  the p erusal of manufacturers 
and statlstlcla" •• 

SURVEY OF THE WEST OF THE HUNDREDTH MERIDIAN. 
Report upon the Ornithological Specimens collected in . 
1871, 1872, and 1873. Catltlogue of Pl ants coll ected in 
1871 , 1872, and 1873. Washington, D. C. : Government 
Printing Office , 

THE HEATHENS OF THE HEATH, a Romance, Instructive, 
Absorbing, Thrill ing. By William McDonnell, Author 
of " Exeter Halt" Price, in paper, $1 ; in cloth , $1.50. 
New York : D. M. Bennett, 335 Broadway. 

EULOGY ON CHIEF JUSTICE CHASE; delivered by W. M. 
E varts,  befo r e  the Alumni of Dartmouth College, N. H. 
Price 25 cents. Hanover, N. H. :  J. B. Parker. 

ANNUAIRE DE L'UNIVERSITE LAVAL, POUR L'A.NNEE 1874-75. 
Quebec, Canada : A. Cote et Cie. 

InventIon. Patented In England by A.merlcans. 
rComplled from the Commissioners of Patents' Journal.] 

From September SO to October 15. 1874, InclUSive. 
BOILER WATER lNDICATOR .-J. E. Wats on , Louisville,  Ky. 
CLEANING SUGAR, ETO. -J. O .  Donner, New York Ci ty. 
CRUSBER, IITO.-T. A.Weston (of PnUadelphla, Pa ) ,  Birmlngbam, England 

FLOOIl CLOTH FABRIC.-H. B. Meech (o f N ew York city) , Lond04,England 

,lotrmTAL BIIA.lWfG.- C. A. Hussey, New York city. 
LAMP -1. n. Forbes , New Orleans ,  La. 
LOOM -C . H. C h apmau , Shlrley-; Maa s .  
LOOM.-L . J _  Kn o wles, Mass.  
LURIIIOATl:NG JOURNAL Box.-C. T .  Pierson, Rom.po, N. Y. 
MAXDiG

'
OX:YGEN, HYDROGEN, ETC.-N. H. E dgerton, Pnlladelphla, Pa. 

MUOrLAGE BIIUSH,-C. A. HUBley, New York c i ty. 

PENOIL CASES, ETc.-A . T .  Cros",  Provid ence , R. I. 
PRINTING MAOHINEIIY.-R. M. Hoe, New Y ork cl'y. 
SEWI" G MAOHINE I!.MBIIOIDIIBIOR . - R  M. Rose; WillIamsburgh , N.Y. 
STEAM PUMP, IITO.- E. C o p e  el al . , Hamilton ,  Ohi o .  
STEAM REGULATING VALVE. ,...J .  E .. Wa tts, Lawrenc e ,  Mas s .  
VpJAllLJI EA:!I'AVST '1l'9;!1 JJ:�Iil:NEB_-P. St�wp.rt, lilast CSplbrlage, MaEB.  
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rJ.uSintSS and �trsonal. 

The Oha1'oe (01' Lnsertion under thi8 "ead i8 $1 (I Lin e. 

A gricultural Implements, Farm Machinery
Sec(ls , F ertUlzers. R.H. Allen& C o . 189 & 1 91 Water st . •  N . Y .  
Engine Governor Dealers,please send descrip
t1ve�c1rcula.rs t o  Stover & .M a t h t S O ll ,  White Rock, MICh . 

" Workshop Receipts " for Manufacturers. 
Mechan Ics,  and Scientific Amateurs. $2, ma1l free. Send 
s tamp for I llustrated Catalogue. E .  & F. N.  Spon, 446 
Broome Str e e t ,  N e w  York.  

For Sale-Bald win's Hand Planer, planes 
22 inch e s .  Address  Wm E. Lewis , Cleveland, Ohio. 

Boiler Rolls and Shears Wanted. - Car 
Wheel Barer and 30 In ch Slotter for Sale . A .  G .  Brooks 
4n Vms St., Philad elphia, Pa. Cheapest Injectors ana 
Damp (' r  Regulators. 

New 24 in. Turbine for Sale. N. Stowell, 
Leom111 ster, M s .  

For Sale-Excellent Upright Driller, cost 
$575. Price $325. Forsalth & Co.,  Manche s t er, N .  H. 

Complete set Pat. Office Reports, G azette,etc. 
Chel1p,lt  sold or excbanged soen . Paul.Box 165, P.O., N .Y.  

SpeciE en copies of the Manufacturer and 
Bunder lurnh h e d  nee o n  aopll cation. Al1 intere8ted in 
S c l �  nce and Mechanl(,fl. ,a d dress Austin BlaCK, Publisher 
87 Park Row, N. Y .  P . O Box 4319 . 

' 

The New Half Dollar and other Steam En
goin es.  E. P. Ryder, 38 Clerm o n t  Av" Br ooklyn, N. Y. 

Wanted-S tuation by a first class Miller. 
Address Box 5 ,  Urban a ,  111 .  

Electro-plater'S Out fit for Sale, complete. 
Address  C. A. Kcyter, Wheeling, W. Va . 

For Solid Wrought-iron Beams, etc., see ad
vertlscrnent. Address Union Iron MUls, Plttsburgh, Pa., 
for l1thograph, etc.  

Walrus Leather Wheels for polishing Iron , 
S t e e l ,  g,nd all fi n e  M etal s .  Greene , T weed & C o "  18 
Park Place. New York. 
For First Class 8team Boilers, address Lam

bert v i l l e  Iron W O l k s , Lamb ertvlll e . N .  J. 
Sold Low-A Book and DocumentR, show

i n g  h o w  to introduce Inve ntt o n s .  Plans and meth
ods feJr selling' Patents are successfully elaborat ed 
into a Practl.cul System . _ The SCi p.l1t1tlc Ame r1can, Dec. 
13th, 'i3, said : " �e believe it wtll be an acquisition of 
much value to In ventors . "  Send for ch cular. S. S .  
Mann & C o . ,  281 Howard St., Baltimore, Md. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. ChaBe '" 
C o . ,  00. 95. 9'1 Liberty Street • .tiew York . 
Boiler Scales removed or prevell ted. "No cure 
no pay . "  Send for ctrculars to S lltton Co., 95 Liberty S t .  

Blake's Belt Studs are the most reliable 
fastenin g  for R l bber o r  L e a t h er Belts . Greene, Tweed 
& Co • • 18 Park Place,  N e w  York . 

Wanted-A Corliss Engine (second hand), 
40 to 50 Horse Power. Addre s s  D .  D .  Telford, 5 17 West 
23d St" New York. 

Many New England Manufactories have Gas 
Works, whfeh l i ght tnem at one f o urth the cost of coal 
gas . For p ftrticnlars, addrees Prov.1dence Steam and 
Gas Pipe C ompslJY, Provid ence. R .  I .  

Hotchkiss Air Spring Forge Hammer, best 
In the mark e t . Prlces 10w. O . 1:I""'risble & Co • • New H \l,ven,Ct  

Stea m Whistles, Valves, and Cocks. Send 
for Price List.  BaIley, Farren & C o  .. .Ptttsbu rgh , Pa . 

}i'or Solid Emery Wheels and Machinery, 
send to tne Unton Sto n e  Co • • B o ston. Mas5.,  for eircular. 

Responsible parties, who wish light ma
ct:lnery m a aufactuff'd,  cast or malJeable Iron preferred ,  
please a ddress E .  lIlann & Son,  Mllford, Mass . 

The lmproved American Governor. Send 
or llew catalogu e .  C. A. C O ll(H� & Co.,  Philadelphia, Pat 

Scale in Steam Boilers.-I will remove and 
prevent Scale In any Sted.m Botler, and m a k e  no charge 
untIl  the work is  found satisfactory. Geo . W .  Lord, 
Polbdelphia, Pa.  

Sal amander Felting-Leading manufactu
rers pronounce Sai amall der Felti n g  the only t n d e struce 
tiUle and best non· conductIng c overm g for all heated 
surJa('es , A .  G. 1tItlls, Manager, 23 D�y St. , New York. 

Matson's Combination Governor is sent on 
trial to any one aCldressing Matson Bros ., Mo11ne,  Ill . 

Direct Steel Oastings-Solid and Homoge
neous . TanSlle st.reng 70 thousan d l O S .  to the square 
i n ch . An 1nva.luable 8ubstltute for expen sive forglngs, 
or iron Castl ngs rf' quiri n g  grf'at S.tren gth . For c1rcular 
and price list, addrt 8S M cHzt.lIee Steel C o . ,  cor. E velina 
ana Levant S' s., Philadelphia. Pa. 

Electric Bells for D wellings, Hotels, &c.
MOBt rel iable and Cheapest Hote1 AnnunCiator. Cheap 
tel egraph outfits for learners . InS'lS for Prfvate Lines, 
Gas !.1ghtlng Apparatus,etc. J .H . H essln.Sc Cleveland,O 

Diamond Carbon, of all sizes and shapes,for 
drll1ing rock, 9awing stone,  and turn1ng emery wheels ; 
also Glaziers' DiamlJnds. J . Dickin'3on .64 Nassau St.N.Y, 

Saw Ye the Saw ?-$1 ,000 Gold for SawmUl 
t o  do same work WI ttl n o  more power Expended. L . .8. 
Cox & Co . ,  197 Water S t . ,  New York. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
f)teel Clamps . The Stst ana. Cheaoest.  S en d  for Circular 
& Dr!ce U.t to Phl1a. Hydraulic Work s , Evellna S t . ,Phlla. 

Astronomical Telescopes, Spy·Glasses , and 
O ptical [Dstrumpnts  at prkes to s u t ; aU. L . W. Sutton 
�i3 n u fac turer, Warren St. , Jersey City, Box 218. 

For the best Cotton Cans and Galvanized Fire 
PaUs address Jamas H U I ,  Pr.:> v t dence, R. 1. 

For small size Screw Cutting Engine Lathes 
and drIl l  L !l.thp,s, a ll {1reS8 S tar Tool Co., Pl o vl dence, R . I. 

M echanical Expert in Patent Uases. '1'. D. 
Stetson, 23 M urray St . .  New York. 

For the Be@t Portable E o gine in the world, 
addr"s Baxter St eam Engine C o . ,  18 Pltrl< Place, N. Y. 

Price onl, three dollars-The Tom Thumb 
ElectrIC Telegraph. A compact working Telegrapb ap. 
paratus ,  to! sending messages, malrlnll ma.gnets , tb.e 
electric light. giVing alarms, and various other purposea. 
Can be put In operatIon by any lad. Includes battery, 
I<ey and wires.  Neatly packed and sent to all parts 01 
the world on recetpt 01 prIce. F. C. Beach '" Co. , 268 
Broaaway . N ew Y ork, 

Tingue, House & Co. ,  69 Duane St. ,  N. Y. 
Manulecturers of M l\ c h l u e  Blanketing,Felts ,and ClothS! 
Endlefl's or tn piece, {or Prtnters , Engrave rs,  Polishers 
PHmo Forte Mtl K erfl, Paper MakerB, Calleo Pnnters 
Puncbing or Washel Cloth ,  Filter and StraIner Cloths 
10r all kinds of liquidS. Sample sent on appllcatlon . 

Mining, Wrecking, Pumping, Drainage, or 
Irr1gatlng Macbluery, lor sale or rent. See advertise
men t .  Andrew'. Patent. In s i d e  page. 

Temples & Oil cans. Draper, Hopedale, Mass. 
Buy Boult's Paneling, Moulding, and Dove

ta1l1!!g MaCDlne . Send for Circular and sample 01 work. 
B. C. Mach'y C o . , Battle Creek. Mica . .  Box 227. 
All Fruit-C&lI. Tools,I< erracu te,Bridgeton,N.J. 

J dtutifit �mtritau. 
Hydraulic Presses and Jacks, new and se· 

cond hand . Lathes and Machinery for Poltshtn g and Buf
Il.ng MeLals . E. Lyon 70 €lrand Street, New York. 

Deane s Patent Steam Pump-for all pur· 
poses-Strictly first claRs and reliable. Send 10< circular. 
W. L. Cha.e & Co., 95 & 97 Liberty St .. New York. 

Forges-(Fan Blast), Portable and Station. 
uy. Keystone Porta ble Forge Co.,  Phllaolelphla, Pa. 
The "Scientific American" Office, New York, 

Is fitted with the MIniature ElectriC Telegraph. By 

tonchlng little buttons on the desJ<S of the managers, 
,Ignals are sent to persons In the various departmen ts 
Of the establishment. Cheap and eJfective. SplendId 
ror shops, oll!ceB, awelllngs . Works for any distance. 
Price �5. F. C.  Beacb '" Co., 268 l'lroadway, New York, 
\lakers. Send for free 11lustrated Catalogue. 

Brown's Coalyard Quarry & Contractor's Ap
paratns tor hoisting and conveying matertals by Iron 
eable. W. D . Andrews '" Ilro . , 414 Water St .. New York . 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis , Low
ell , Mass. 

Lathes, Planers, Drills, Milling and Index 
MachInes. Geo. S. Lincoln '" Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams. cor . ot Plymouth & Jay,Brooklyn,N.Y. 

Eames Patent Molding Machines for Metal 
C .. St1lgS. Saves fully one thIrd In cost of labor of mold· 
ng, a.nd se cures better work than the ordin ary method. 
For Circulars, address P. & F.Corbln, New Brltaln,Conn , 

Small Portable Engines, 2 to 12 H.P. Send 
or Prices & CatMogue.  Tully & Wllde. 20 Platt S t . , N .Y. 

The Improved'Holidley Cut-off Engine-The 
Cheapest, Best, and Most Econom1cal stea.m-p o w er In 

he United State s .  Send for Circular. W. L. Chase & 
Co., 95 & 97 LIberty St., New York . 

Peck's Patent Drop Press. For circulars, 
address Mllo, Peck '" CO., New Haven, Conn . 

Small Tools and Gear Wheels for Models. 
LIst free. Goodnow & Wlghtman,23 Cornhlll, Boston,Ms 
Portable Engines , new and rebuilt 2d hand, 

R specIalty . Engt n e s ,  BOI l ers, Pumps, sIld M achinist'a 
Tools . 1. H. Shearman, 45 Cortlandt St .• New York . 

Spinning Rings of a Superior Quality
Whitinsville SpInnI ng BIng Co.,  Whltlns v1lle, lIlas • •  
Send for s ample a n d  prtce list.  

Johr son's Universal Lathe Chuck . Address 
Loam bertVllle Iron Works, Lamtlertvllle, N .  J .  

Best Philadelphia Oak Belting and Monitor 
Stitched. �. W. Arny, Manufacturer, 301 & 303 Cherry 
St., PhiladelphIa. Pa. Send for new circular. 

A. R. can copper iron castings by the pro
c e s s  des cribed on p. 155, v o l . 26 -F, C. M. w1l 1  fio d a re. 
clpe for black Ink on P.  203, vol. 26, and for copying Ink 
on p .  59, vol. 25.-G. S .  wll! flnd dirE ctions for making 
wax into sheets for flower makin g  on p 50, vol. 30 .-W. 

P. can brown gun barrels by the method d cpcrlbed on 
p . 266, vol. 26.-T. W. W .  will find detatls of a p rocess 
for ste el1fylng o r  c ase-hardenIn g Iron o n  p .  281, vol.  27. 

(1) H. L. B.  asks : Does the locust, that 
C O Ul E S  every SeVf' D t een years  1n Penn sy lvanla,  come in 
the same year all over the world ? A. No . 

(2) C. D. W. asks : How can I make chlor
Ide of copper ? A. ChlorIde 01 copper (Cli CI) may be 
obtolned by the spontaneous combustion of cop p e r  In 
chlori n e  ga, ; but It  Is more advantageou,ly prepared 
by d I ss olvI n g  the oxi d e  o r  carbo nate In hydrochloric 
aCid, whe n . on evaporat10n, it crystal1zes in green nee 
d l e s .  A concpntrated solution of chlorI d e  of copper Is 
of a gn e n  color, but it b e Comes blue on d11utlon ; and 
when the salt is anhydrous, it  i s  l1ver-colored. 

(3) J. Y. asks : What is meant by a mi
croscop@ whiCh magnlfles 10,000 tImes ? How large 
would a b uman b alr a p p e ar und e r  tbl. powe r ?  A. Hu· 
man hafr varies consid erably in dl:tJere n t  p erEZon s .  An 
ordinary s p e cImen magnified 100 diameters, or 10,OO? 
ttmf#S in surface . wouJd s e e m  }.( of an inch in dlamete . 
If magulfied 10,000 d i ameter. , It would appear 2 feet n 
dIameter, which no micro scope now m a d e  could c ove . 
2. H o w  large w o uld a man a p p e a r  through a spyglas 
wh ose p o wer 1 , 25 tim e s ,  at a d i s tance of 15 miles ? A. 
As l arge as he would appear at a dIstance of % mtle. 

(4) J. H. asks : How can I keep protosu1-
p b a t e  ot iron from oXldfztn g ?  I k e e p  it cork e d ,  'Q4rt 
t h I s  Is no u s e . A. Place t b e  protosulphate In a If' 

ge 
glass bottle,  fit a cork very tightly and seal  up with ar. 
affin or sealing wax. In thts manner, large quant ies 
are kept In a p e rfect condition . 

D o e s  t h e  i l ght Injure can n ed fruit ? A. In somel ln.  
stances it may b e  i n j ur i ous. Upon some cannedfruk;s ,  
light do e s  undoub t e dly prod nce sUght chemical 
changes. 

1. Would tallow at 8 cents per l b .  be a cheap article t o  
m a k e  soap wi tb , or would ·1  crackllnR'8 " at 4 c e n t s  per 
lb. b e  cheape r ? A .  We s hould think t h at t a l l o w  a t  8 
cents would be preferabl e .  2. Please give me a recl o e  
f o r  making hard s o a p  with tallow. A. T a k e  f r  .. hly 
slacked 11m., sal soda.  and t a llow, of each 2 I bs . ; d i s .  
solve t h e  soda In 1 gallon b 6 t ling 8 0ft water ; n o w  mi x 
in t b e  Hme, sttriiLg occaSi o n a l ly f o r  a few b ours ; after 
which let It  settle, pourtng off the clear lIquor and boil
Ing the tall o w  therein u n til  tt Is  all  d l. s o l v e d .  Cool It 

in a fl a t  box or pan, and cut i n t o  bars or cak e s .  It 
can be scented with sassafras 011 b y  stirring the 011  In 
when tbe soap I s  c o oling . When any form of soda I s  
used ln making s o a p .  it Is  n e ces sar:y t o  use l ime to give 
It causticity. whIch gives It  much gr eater p o wer up on 
the grease,  by removing the carbon1c aCid ; h f' n c e  the 
benefit of putt ing lime I n  the bottom o f  a leach when 
making hoap from common ashe s .  

(5) A .  W .  R .  asks : How can I get rid of 
dandru Jf ln hair ? A .  The m o st results follo w the use 

0 1  warm baths, taken dat ly and prolonged for an hour 
or mDre, and the subs equent Inunction wlth a B oothtng 
and sheatblnl' pomade, such a s  th.t o f  the benzo a t e d  
oin tment of o x t d e  o f  zIn c .  

I s  there a cure f o r  bunions? A ."When t h e  bursa wh1cb 
U€s toward the p l a ntar surface of the metat arsal bone 
o f  the great toe become!5 en larged, or whe n a n e w  se
re-us sac Is formed u p on the t nner and p o stcrtor aspect 
of thIs bone, the disease tertted a bunion occurs . In 
this afiectlon, the enlargement of the bUr8,. l s  usually 
secondary t o  an alt eration In the shap e and posItIon of 
the great toe, w btcb , 1 n  conse quence o f  the prel:lsure of 
narro w� p oInted boots,  b as been thr o wn outwards i n  an 
oblique dIre ction (that Is,  towards the little  t o e ) ,  so as 
to 11e over or under some of the cont iguous digits ; In 
thIs way a sharp angle Is  formed at t h e  junction b e .  
tween t h e  llrs t phalanx a n d  t h e  meta tarsal b o n e  of t h e  
great t o e .  This angle, beIng constantly pressed [upon 

by the hoot, becomes Irrita t e d ,  and, for Its protection, 
tbe bursa tbat Is  there naturally Situated b, comes en
larged, or an adventit10us one forms . From time to 
time the bur8a and the proj ecting angle become Irri
tated and Inllame d ,  and the morold actIon there set up 
may run to suppuration o f  a very troublesome kind, a 
thin,  unheaIt,h y pus b e i n g  formed, which Is dIscharged 
through an opening that speedlly becomes fistulous, 
and may degenerate Into a most trouble.ome Indolent 
sore.  Treatment: In the treatment of thIs attection. 
th e first thing to be done I s  t o  change the direction of 
the toe by weari n g  properly sha p e d  b o o t s ,  made with 
the Inner side of the s o l e  s traigh t from the toe to the 
heel . If acciden t a l  In llammation be excit e d  In the 

part, It must be allayed by the a p plication of leeches,  
warm foot baths,  and p o ulticing ; the cutan eous l rrlta· 
tlon that Is left may best b e  removed by painting the 
surface with a strong solution o f  nitrate of stl ver. 
The faulty direction of t h e  toe may best be remedied by 
using &n ingenious contrtvance, the action of which 
consists lil drawing the Inverted end of the toe In wards 
by the constant actton of a slender steel s prin g . "
Erichsen. Should these means fail, consult a surge o n .  

What w i l l  remove ll e s h  worms ? A .  The fi e s h  worm 
(acarusfolliculorum) Is  supposed to be caused by a de· 
fietency of expulsory power In the 10111cles and d ucts 
of the s e blparlous glands, by condensation of the s e 
eretton, which ren ders the expulsory p o wer nuga.tory. 
For treatment, s e e  p. 251., yol . 31 . 

(6) G. E. W. a sks : Are there minute in
sects ln lhe human bloo d ?  A. Wh e n  lbe b l o o d  Is  In a 
normal con dttion, there are no parasites preBent ; but 
they are found In some cases If It b e  diseased. 

(7) S. M. asks : What is a good method of 
whlttlling f e r n s ? A. By exposing them for a short 
time to the action of sulphnrous acid gas, obtained by 
burning a little s ulphur . 

Is there anything that will remove moles from the 
skin ? A. · ' l' h e y are e a st l y  removf d by the knlfe, care 
b e i n g  t aken to direct the Incisions In the line of the or
dinary fol d s  of the ski n .  Better perhaps Is potu88aju8a 

a point of which Is  In tro d u c e d  In the center 01 t h e  
namu8 ; it d l1t u s e s  ttseJf  tb rough the areolar m a f s ,  the 
dtsorganized tissue dries up 1n.  a scab, and falls o ft  in 
ten or fourteen days. leo.vl t g  very little trace of I t s  
exhtence. T h I s  method of tre atment Is  a p plicable t o  
n(X!vt ( o r  moles) of s m all  s i z e  o n l y .  When of consider 
able extent , they a r e  beyond the control either o f  knlle 
or cRustlc."- Wilson. 

(8) B. E. D. asks : What ingredients are 
used to set the c alors tn mUSlins,  ca11coe8,  etc. , makin g 
them proof agains t  wat e r ? I wIsh to make colors on 
papers. such a.s marbled papers,  waterproof. A. Insol
uble colors are obtaIned by taking advantage o f  known 
chemical change s ; thus chromate of lead (chrome yel. 
low) Is precl pttated by dll\pln g  the stuJf l n t o  solUtions, 
first of acetate of lead, an d then Into bich romate o f  
potassa. Mordants are b o d i e s  which, by their  attra c ·  
t l o n  for organic m a t t e r ,  adhere to t h e  fiber of t h e  stuJf, 
and al so to the c o loring matte r .  They are applied 
first ,  but In domestic dyeIng they are o ften mixed wlt.h 
the dyestuJf. By the use o f  a m o r d ant.  a dye which 
would othe r w t s e  wash out 18 ren d er e d  permanent. 
Some mordants modl!y the color ; t h n s  alum brIghtens 
madder, giving a light red, while Iron darkens It, glvlng 
a purpl e .  The prin cIpal mordants are alum, cubic 
alum, acetate of a l umina, protochlori d e  of tin , btchlo
ride of tin. sulphate of iron, tannin, and stannate of 
soda . 

(9) C. A. B. & Co . ask : How can we make 
explo.1 ve picrate salts, particularly tbose of lead ? A .  
We can fin d n o  m e n tton o f  any o f  thes e salts (except 
that of potassa) being used as explosives. 

(10) D. F. J. asks : 1.  How can I make pa
per adh ere t o  white washed walls ? A .  The usual and 
perhaps the best method I s  that o f  removing as much 
of the whitewaSh as possible by scraping, and m oisten 
Ing the wall with water before applyIn g  the paper (pre. 
viously Goated with the paste ) .  2 .  What Is the best 
meth o d  o f  rem ovin g old wall paper to prepare for new 1 
A. Moisten t b e  paper with water for a Short tlme ,when 
It  can b e  rem o v e d  without dlll!culty. 

//(11) W. R. asks : What is the weight in 
ounces 01 the largest d i amon d ?  A. T h e  largest knoWn 
dI amon d form erly belon g e d  to the Great Mogul, and 
when found weighed �769 ' 3  grains ,  or n early six ounces ; 
It had the form of half a hen'. egg. 

, , (12) W. L. P. asks : What are the constitu
ents of natural phosphat e  of lime ? A .  The composl 
tlon varies much. That obtaine d  from Snarum, Nor· 
way, contaIned phosphorIc acid 41'5i, se.q uloxlde of 
Iron 1'79. calcic oxide li3'46, a n d  chlorine 2 ' 66, per cent.  
Tllat from t.ho Ural Mountains contained phospb orlc 
aci d 41 99, calci c  oxide 55 '95, chlorine 0'01,  and fluorine 
4'20 per cent. The pho, p h a t l c  limestone found I n  this 
country would contain n e arly the same as the above ;  
certainly it would n o t  vary much in tb e amount of 
phosphoric acid. It Is found I n  Main e ,  New Hamp shire, 
New York', New J�rsey, Pennsy lvani a ,  MaryJand , and 
Dela w a r e .  A shaft has been sun k n e ar Hurdtown, 
N J., and the phosphate of lime (apatite) min e d .  

( 1 3) G. F. F. asks : V\' ith what preparation 
can I c o lor white Ivory che s,men re d ?  A .  They may 
be s tained with the ordinary dye i n g  materI als . The 

i vory shOUld first be steeped In a soluti o n  of bichloride 
o f  tin as a mordant, and then in a hot oath of Braztl 
wood or cocbineal. 

What will remove 011 from p aper ? A. Scrape ll.nely 
some pipe clay (the quantity w!Jl  be easily d e t e rmIned 
on makIng th e  experiment) ; o n  this (lay t.he sheet or 
leaf, and coyer the spot, in like maLner, with the clay 
Cover tbe whole wlth a s h e et o f  paper, and apply for a 

few seconds a h eated iron bOX, or an y substitute adopt
ed by laun dre sses.  On u s I n g  In di a ruboer to r emove 
the dUdt taken up by the grease,  the paper will b e  found 
restored to Its original  whl toness and opacity. This 
slm pIe method has proved much more eJfectual than 
the use o f  turpentine .  

(14) C. H. C. asks : 1 .  Ha� there ever been 
IDI\.DUfactured a glaes that will stand a red heat and n o t  
melt ? A .  N o . 3 .  Is there a n y  substance t h a t  c a n  b e  
p u t  into glas. to render I t  fiexlOle ? A .  NothIng, t o  
our pre sent kno wledge, accomplish e s  thIs,  although 
this (supposed) lost art has been much s ought after. 

(15) H. J. asks : 1 .  Will three boilers , each 
24 inChes long by 7 incbes diame t e r ,  supply enough 
steam to run a 3x6 engIne,  carry 1 n g  60 lbs. pressure a n d  
mak in g 2 00  revolutions per mluut e ? A. They would 
b e  rather too small . 2 .  How heavy and how large 
should the llywheel 01 an engtne of the above sIze be ? 
A. D i ameter 15 Inches, weIght from 70 to 80 l b s .  3. What 
pre. sure would b o t lers ot the above size .tan d ? Tney 
are made of 1 ·16 oteel. A .  About 90 Ibs. per s quare 
mch. 

(16) A. F. asks : Can any musician inform 
me how a cornet can be blown completely out of tone ? 
A. It can ,be done by hard blowing. 
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(17) R. R. S. says : 1 .  I me a tin cup to 
ma� e my tea l n . I put. cold water I n t o  the cup wtt h t h e  
tea and set I t  o n  to the st ove to ste" p .  T h e  c u p  k e e p s  
smooth and brt g b t ,  b u t  b a s  t h e  rea stain u p o n  1 I s  s u r  
f a c e .  I use thi s c u p  very o f t e n  to bot! wat er I n ,  a n d  I t  
keeps smooth and free from scale. If I u s e  anotber cup 
to b o il water In, It WIll become covered wltll scale In 
three or four heatlngs,  visible to th e slg!. t and p erce p 
tlble to the s e n s e  of fepllng. What Is the caus e of this 
phenomenon ? A. The water un doubt edly contatns a 
large amou n t  of Hme, m a g n e sia.  soda, erc" In �olutlon . 
Upon b o lllng,th e s e  wonld be precipitated an d form the 
>cales you speak of.  But the p r e s e n c e  o f  tea bas a 
dlJferent e ffect. Tea contains tannin and other sub 
stan C E S  whlCh exert, doubtlesEI, an t n fiuen ce upon th e 
soluoillty of the a l k a l ie s .  In most cao es they are very 
soluble, but, 1f an excess Of t h e  bases be presen t ,  rapid 
Iy attract oxygeR and beco m e  brown by th e destruction 
of the gallo ·tannlc acid. 2 .  Weul d not a decoct.ton of 
tea prevent the form ation o f  scale In steam Ootlers,  If 
it was appl1ed while they were n e w , a n d  also on tbe sur· 
fa.ce of tea kettl e s ? A .  "i'here i 8  a preparation I n  mar
ket,  tannate o f  soda, used for this purp ose, whlch prob· 
ably acts In a s l m nar manne r .  The .decoctlon of tea 
would be too expensive. 

(18) J. A. M. asks : What is the quickest 
method of finding the dIstance between two circles 
as A E ,  Wi thout the atd of the radius or d I ameter of 
ei ther cIrcle,  by t b e  appl ication ot toe square , on the 

outsIde II n e  A C , or the lostde l tne E D ? A. S u o p o , e  
that A B C D E represents material to be c u t ,  a n d  

y o u  w t � h  to  ll. n d  a radIal H n e  at the p o I n t ,  A. Draw 
any chora , A  F, an d from the point,  F,  another equal 
cbord, F G.  Also aonnect til e poin t s  A and G b y  a 
straight lin e .  Place l\ square on the chord , A F, and 

dra w a p erp endtcular l ine,  II I, at the m i d dle potnt of 
thls cbord. Then place the sq uare upon t h e  ltne,  A G 
I1nd draw a perp e n d icular, :b" K, through t h e  p o t n t , F 
continuIng It to L. Make I E e qual to I L,and draw the 
line A Et w hIch will be the direction 1n which to make 
the cut. The same cons truc t i o n  can be u s e d for findtng 
the dIrecti o n  o f  the cut at the other end.  

(19) Z. S.  says: I should like to try Siemens' 

process of stlverlng glass,  d e s cribed tn Science Record 
for 1874 , p p . 61, 98 . How Is acetic aldehyde m a o e ,  and 

ho w ls dry ammoniacal gas made and passed thro u gh 
It ? A. Aldehy d e  may be obtaIned by the gradual oxi 
dation of a,]cotlol l n  varl ous ways . It is form pd when 
tne vapor o f  alcohol mixed with "Ir Is tran 'mlttp d 

through a porcelain tube h eat e d  to l o w  r e d n e s s ,  or 
when alcohol Is acted upon by dilute nitric or cll romlc 
acId ; o wIng to the eJfects of nitr I c  acid upon the ele 
ments of alcohol . I t  Is produced during the prep "a Uon 
of the fulminates o f  sHver an d m ercury, a n d  I t  1s  al
ways pres e n t  in nitrous ether ; it may also be procured 
from the dry distillation of lacti c  aCid, or lactate of 
copper. Aldehyde is,  however, usually pr ocured by 
Liebig's m�thod c f  dis tillIng, In a capacious retort., a 

mIxture of 6 parts  of snlphurlc acid, 4 p a rts of alcohol  
(specific gravi ty 0'850) , 4 o f  water,  and 6 of finely p o w 
d ered black oxide o f  ma nganese.  The product,  b e t n g  
very volatlle, m U l:l t  be condensed in v e s s e l s  cooled w I t h  
Ice,  a n d  t h e  process m u s t  be s t o p p e d  w L e n  til e distil
late becomes actd.  Since, however, It 1s  tn a very di e 
lute and i mpure c o n dition, It Is to be recti ll e d  from an 
equal wel!<ht of chloride of calci um , In order to fre e It 

from alcobol and water. This operation i s  re peated 
twi ce, or even three t1mes.  Take equal parts  o f  qUi ck 
lime a n  d ch loride o f  ammoninm ( s a l  a m m o n i a c )  sepae 
rately p o wdered, and intimately mfx ; tra nsfer to a re ·  
t o r t  a n d  gently h e a t .  Abun dance of p u r e  ammonia , a. 
a transparent, col orless gas, wHl be gtven off. I t  should 
b e  passed through a. tuoe containing r e cently prppared 
quicklim e .  The gas I s  allowed to paes through the li ·  
quid In the usual way,  which must be k ept c o o l  with 
i c e .  Prismatic n e e dles of s n o wy whttenef:ls are thUB 
f orm ed, whit h i s  the compound of ammonla and alde

hyde required. 

(20) D. W. B. asks : 1 .  How can I make al
c o b o l  without dlsttl J atlon ? A. W e  CRnn('t tell � o u .  

Th ere I s . q uality o f  Iron o r  Iron s a l t  n o t  attracted 
by tb e magn e t ; It i s  cal l e d  allotro p i C ,  and Is s o l u b l e  In 
water. How Is I t  made ? A .  There I s  no known oxide 
or form of Iron th .. t has the properties yon sta t e .  

H o w  can oleic a c i d  be made ? A .  T h e  t s o l atlon o f  
t b l s  a c i d  In a s t a t e  o f  purity I s  a matter o f  , ome d l ll!
culty. In orde r to o b t ain the pure a c I d ,  Va rren trapp 
recomt!len d s  that almond 011 be s a p o n i fi e d  with pota,sa 
or wltb s o d a ,  and tbat tbe s o a p  b e  d e c o m p o s e d  w ith 
h y d roch lorle acI d .  The mIxed fatty acIds are I h e n  to 
be dIgested with b a l '  t.b e l r  weIght of fi n el y  powd ered 
oxide o f  l e a d .  O n  dI g e s t i n g  t h e  mixed s a l t s  o f  l e a <l  
wtth t w I c e  th eir volume o f  e t h e r  f o r  24 houre,the oleate 
of lead I S  di s s o l v e d  a n d  s e parated from t h e  o t h er s . l ts. 
Th e etherlal s o lutlon I s  t o  be m i x e d  w i th dilute b y dro . 
chlorlc acI d ,  whi C h  decom p o s e s  th e o l e a t e  T h e  oily 
acid is  d i s solved by tbe ether nnd rises to the surface 
The ether Is  to be expel l e d  by heat. 

H o w  can 011 o f  brIck b e  m a d e ? A. 011 o f  brick Is 
made by satllrat lng fragm e n t s  o f  brick with 011, a n d  
d is t m l n g  at a r ed heat.  

Can pyro·acetlc 'plr!t b e  made without dlst1l1a t l C l  ? 
A. No. 

Where can r e d  resin b e  obtai n e d ?  A .  A . k  any d r u g  
g i s t  or d ealer tn varnish es for I t .  A s  t o  the dlll!cnlty 
of diss olV1 ng rubber 1 n  etb er, s e e  p .  � 5 1 ,  yol . 3l . 

(21) L. K. L. says, in reply to F. H. B.'A 
que>.: tton as to which v e 8 sel h a s made the fastest time 
across the ocean : The lo man steamer CIt.y of Bru s s e l s  
l e f t  San dy H o o k  at 9 . 1 5  on t h e  morni n g  o f  D e cem h e r  4 
1869, and droPPBd 'l.nchor in Qtleemlto wn h a r b o r  a,ft  cr It 

r lln of '1 days, 20 h ours, 22 m i n utes . She b as 8 i D c e  (June 
1872) cro �sed I n  7 days, 15  hours, 55 minutes.  The Adri a 
tie-'s best time, May, 187:c , was b e t w e e n  Queenstown a n d  
S a n d y  H o o k  7 day s ,  18 h o u r s ,  and 55 mInutes . 

(22) N. A. K. S8Y8, in rel1ly to ,T , C .'s query 
as to S i z e  of sail for a boat : I tbin k h e  could b !ive a 
la.rger sail on his bOlLt than y o u recom m e n d .  I h a v e  a 
boat 12 feet lonl<, 8 feet W i d e ,  a n d  I f o o t  d e e p .  She 

t s  pOinted at the b O W S ,  and made Qf pine board s .  !Ii I nch 
thI ck, b e n t  dry, without s awin g .  B er kee l Is 6 tnches 
wide, hinged so that I t  wtll lay ll&t to lbe boat when r e  
l e a s e d  fro m an u pr i ght position . H e r  sail  I s  8 feet m 
the mas t ,  9 feet fl om the end of tb e boom to t b e  gall 
boom Is 11 feet and gaJf 7 t e e t .  The boat wlll carry 

p ersons, and ls perfectly s afe. 
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HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap
pear should repeat them. If not then pub
lished, they may conclude that, for good rea· 

sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa
tentability of inventions, assignments, etc. 
will not be published here. All such ques
tions, whAn initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail 
if the writer's address is given. 

Hundreds of enquiries analogous to the 
following are sent : " Who sells a composi
tion for removing ink stains from the hands 
and clothes ? Who ·sells artificial butter ? 

Who sells M artini-Henry rifles ?" All such 

personal enquiries are printed, as will be ob
served, in the column of " Business and Per
sonal,"which is specially set apart for that pur
pose, subject to the charge mentioned at the 
head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 
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Bag holder. Doctor & Sp.nler . . . . . . . . . . . . . . . . . . . . . .  156 1!3 
Beehive, C .  Foulk . . . . . . . . . . . . . . . . . . . . . . . . . .  156.147 
Bel • •  wal,t. M. Ii.  ChapIn . . . . . . . . . . . . . . . . . . . . . . . . .  156,133 
Bencb, waSh, F' Way . • • • • • • • • • • • •• • • • • • • • • • • • • • • • • •  156,t9! 
Bench, etC . was b ,  E ver.on & Smith . . . . . . . . . . . . . . 1 56,f57 
Blracage, J NorWOOd , . . . . . . . . . . . . . . . . . . .  , •• 11'6,0:31 
B1rdcttg,o;  screen,  O:;born & nSY'on , . . . . . . . . . . . . . .  156 0as 
BOl er ant 1-111CCu8utOJ J R O l l t ! edge et al • • • • •• • • •  J 5 " ,103 
Buo ·b.eatl · e a.t Bl!hmP'Lt, C .  Angres1UB • • • • • • • • • 156, l .7 
Boot noU, H T. M ...  ha ' i  . . . . . . . . . . . . .. . . 1 56,061 
D o o !  tack drIver, fnomoson & Blrgh . • • • • • • • • • • • •  150  on 
B O 'ltfl, maKIlJg, (Jr·1 a8 & " eoult:y . • • • • • • • • • • • •••• 156,136 
But . }  , salt.  A B. S e s l l e s  " "  . . . .  0 . . . . . . . . . . . . . .  156,Oo� 
lSo. tIe topper  lorh,  H O!"telbou t  . • • • • • • • • • • • • • • • 15ti,06"l 
Boxt"s,  m'lk.'n:,:,  J ,  M Oiovfs . . . . . . . . . . . . . . . . . . 156, 40 
Bratket l o r  Bcdfoldl ' \� ,  C. Ward . . . . . . . . . . . . . . . . .  156," 49 
B[ lCh. mao bone, i.;i . S TJfh,nv . . . . . . . . . . . . . . . . . . . . .  156, 188 
B, USb , �cru hblng, B .  D M I ller . . . . . . . . . . . . . . . . . . . . 156,0':12 
H r U h b t s ,  cem ellt tv} , L. Abbott . . . . . . . . . . . . . . . . . .  156, 1l2 
Brush. haI alt·, H B Hood . . . . . . . . . . . . . . . . . . . . . . .  156, 158 
Came1 8 , J SlIO J. ):,l;oCk • • • • • • • • • • • • •• • • • •• • • • • • •• • • l56, .06 
Can·�t!4 mlog mQCt, l l.J e, L. C . Beardsley . . . . . . .  , u .  150.0L2 
C tlor ax f' bv:X, J C. tuck . . . . . . . . . . . . . . . . . . . . . . . . . 156,070 
C!lr aXLe, l ubrlCa.ttr, g If. S t ucker. Jr . . . . . . . . . . . . . .  J 55 185 
Car oa. ket, ra,l way, a . K F ult ... n . . . . . . . . . . . . . . . .  15 ,0.!.1 
C 8 T COuj.l l n f! , E H. Jao ney . . . . . . . . . . . . . . . . . . . . . .  156,024 
Car. elev.ted ratl Wd.y. J .  M Hann.h . . . . . . . . . . . . .  156,0/3 
Ca.r ,  hano , AI. CrOS':lctJ.tl.ll . . • • • •• • • � • • • • • • • • • • • • • • • • • • 156, 1 88  
C tL r  wnee l ,  Fo W' ler & Gurett . . . . . . u . . . . . . . . . . . . . . 156,G�O 
Cb.ri! J [) g ma ·hfne. ft:t dJng, B S.  Roy . . . . . . . . . . . . .  .1 56,' 64-
Carrhge wheel, W .  fl, K.·e p . . . . . . . . . . . . . . . . . . . . . . . 156,161 
C.rrl ' ge .prl u g ,  H. M .  Bid w ell . . . . . . . . . . . . . . . . . . . . 15o. 1�2 
Carriage too re.t, A. S Booth . . . . . . . . . . . . . . . . . . . . . 156.l26 

CtIortrlQge loadt-rf W .  W. W 1ncllester . . . . . o a . . . . . . 156,197 
Cha r, foluing rOCKing, E. F. Russell . . . . . . . . . . . . . 156)04L 
Chair. rock1 ng, C .  Brada. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156, 127 
t;halr, rockln;4 ,  H. S. Ca.rter . . . . . . . . . . . . . . . . . . . . . .  156,130 
Coalr, roc.klng, C. L. C hadeay n e  . . . . . . . . . . . . . . . . . .  156,t3� 
ChemIcal f.clng compound, J, E. Atwood . . . . . . . .  156,009 
CIgar bOX, ,amp le.  J .  E. EmerIck . . . . . . . . . . . . . . . . . . 156, 145 
Clothes harne,  D. CummIng . . . . . . . . . . . . . . . . . . . . . . . 156 ,0-;5  
Copper PYIItelS, concen tra.ting, F .  A. H. La .. Rue . •  156,093 
Cou tlle, medtcattd.  M .  P. H. Patterson . . . . . . . . . .  156,173 
Corn .helier. J. Rupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156, 176 
Cotton gin, B. B .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.1b3 
Crane .  J. L. Le w i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.028 
CUlth ator, W. L. Hopper . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.159 
Cultivator, cotton , D .  M. Johnson . . . . . . . . . . . . . . . . 156,164 
Dredge or spice box. W. S. How . . . . . . . . . . . . . . . . . . . 1 56 ,068 
.Dres' chart. A. M. Henvllle . . . . . . . . . . . . . . . . . . . . . . . .  156,086 
lJre •• protector, O. P. Flynt . . . . . . . . . . . . . . . . . . . . . . .  156.018 
Electrlc conductorf insul&ted, T. L. Reed . • • • • • • • •  156,175 
E lectric Itght, M .  Day, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  156,015 
Electro.galvanlc band, J. Bryan . • • • . . • • . • • • • • • • • . .  156,053 
Elevator. E. Scblen�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,061 
Elevator. stump, W.  H. Fulton . . . . . . . . . . . . . . . . . . . .  156,151 
Elevator. water. J W .  We.tbrooks . . . . . . . . . . . . . . .  156 194 
E mbalming dead bodies . r. H. Whttehouse . . . . . . . 156,051 
Eng1ne, locomotive truck, W. Mason . . . . . . . . . . . . .  156,031 
Engtne, ro tary steam. P. Engllsb . . . . . . . . . . . . . . . . . .  156,077 
Engtne. rotary .team, W. Haab . . . . . . . . . . . . . . . . . . . .  156 08� 
EngIne, vertical steam, r. J .  young . • • • • • • • • • • • •• 156,012 
Engln esf va.lve for steam, E. S. Wlnchester . • • . . •  156,1.96 
Fan and al.rm. tly, H. F.  Langewl.che . . . . . . . . . . . . 156.16£ 
Fence, farm. N. P. Beamon . . . . . . . . . . . . . . . . . . . . . . . . . 156,052 

J dentifie � metican. 
Fire ex'lngut sber. H .  G. D.yten . . . . . . . . . . . . . . . . . . 1 56.141  al.1 99. - CURRY eOMB. - S J. Wbeeler . •  J .nuary 6. 
F ! u l -cleaL f l  g aopara"up , El. SChnau ' z . . . . . . . . . . . .  156 178 H,2CS -SEWING M A CBINll - F D. Ballou. Jal n ary 6. 
F rl<,  b',rse h .y, H. K B_lI . . . . . . . . . . . . . . . . . . . . . . 156 l 8 3 1 ,2lt .-i:lE WING MACHIN E . - Q. Rtce.  Jonnaty 6. 
!'nruce. hot aIr. A. aDd I Rubel . . . . . . . . . . . . . . . . .  1 56 065 
FurJ) ace, bot  ajr ,  C L. Will  ,rd  . . . . . . . . . . . . . . . . . . .  1515,1 1 1 
G.s moc o lne J M. D \ ion ' . . . . . . . . . . . . . . . . . . . . . . .  1 06, 142 
G a l: · m a k l n �  apPQ.ratu�, A. Malam . . . . . . . . . . . . . . . . .  t56,(f�9 
Gae, n;t1;l.KJDg, G. O l o e9' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156. l72 
G !I! S  vd,)ve,  J. A. n d erAoo . . . . . . . . . . . . . . . . . . . . . . . 0 . . . . 1 56 ,1 1 (; 
Gratn drt .1. J. P. Fulghu m . . . .  _ . . . . . . . . . . . . . . . . . . .  156 ,150 
Gru iJblog machl e e .  G .  E. Reyner . . . . . . . . . . . . . . . . . .  156 . , 0 
H ame. L J .  Min ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156 ,03� 

FXTEN�lO}' N G R A NT�D. 
'lO,450.-P.UBBEB CAR SPRING -T. F. Allyn. 
30, J 5 l .- CLOTHES E=QUEEZER.- F. ArnojQ.  
30,J58 .-f:AR. W H E E L  -G . S .  Bv�wort h .  
lU,<SU.-PUMP . - W .  J J o h n . o o . 
30.515.-CAR SEAT AND COUOH.- (i' .  Burke. 

DF-SIGNS P A TENTED, 
Hamm t, flott meta.l, .J . C. Coburn . . . . . . . . . . . . . . .  156 014 7,I'i04.-HoRSE "bLANKET ,t""'ABBIO.-G. R. AYrES, PhIl ., Pa. 
H .rrow, leveler  aDd roller S .  Grtflln . . . . . . . . . . . . .  156 0�2 7,805.-TYPE ,-1'. W . Smlth, Lond"n, Englan d .  
Hat·lron1njit: IDa.chme ,  G 1raux e t  al . . . . . . . . . . . . . . . . .  1 5 6  \J�H 
BIDIlt', sbut,tee,  W .  E. SparKs . . . . . . . . . . . . . . . . . . . . . .  156,184 
H inges. making butt. A. R'ts (r) . . . . . . . . . . . . . . . . . .  6,095 
Hog·rlnglng nlppel � .  E Bla.ir . . . . . . . . . . . . . . . . . . . . . .  156, .25 
Hog·rlnglng pller. J Burger . . . . . . . . . . . . . . . . . . . . . .  156,05\ 
H orse collar s ,  blocking. W . Vahey . . . . . . . . . . . . . . . . 156,l�9 
H orse shoe n.tl-llnIBblng m .chlne.J. 13.  Husted . . .  156,09u 
B OlSCl)bot' Dl:I,l1·fln lshlng machiue,  T. Wood . . . . . .  1!J6,199 
Ho,e valve coupllng. J. R.  H.gg . . . . . . . . . . . . . . . . . . .  156,081 
Ho,e. bydr&ullc, Doage & Stree t  . . . . . . . . . . . . . . . . . . .  156 017 
Ice creeper, G . .F. Lemmon . . . . . . . . . . . . . . . . . . . . . . . .  156,P94 
Ice machin e. F. V. De Coppet . . . . . . . . . . . . . . . . . . . . .  156,056 

Inktng pagIng m.achtnes. J. T. Frey . . . . . . . . . . . . . .  15o,0�0 
Ironing bOllrd. R. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . 156.03-01 
Ladder, Ilre esc.pa. P. Casey . . . . . . . . . . . . . . . . . . . . . . .  156,055 
Lamp. J. Horton (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  6,09l 
Latches, gate. She pard & Ad.m' . . . . . . . . . .  156,043. 156,0)4 
Lathe for turnIn g hubs. D. Kav.naugh . . . . . . . . . . .  156,,66 
Lead, refinin g, W . A. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . 156,180 
Leak .topper, J. W. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  156,198 
Lock, seal, Locke & Mn.son . •  " . . . . .  � . . . . . . . . . . . . . . . .  156.169 
Locomotive .moke conveyer.J . S'. Thomas . . . . . .  156 ,187 
Log turner. T. Emery (r) . . . . . . . .  ; . . . . . . . . . . . . . .  : . . . . 6,092 
Loom ,huttle, P. Le.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,Ol7 
Lounge.  foldIng. H, S. Carter . . . . . . . . . . . . . . . . . . . . .  156,181 
M.t. tloortng, W . .1>1. Marsh.ll . . . . . . . . . . . . . . . . . . . . . .  156,030 
Mtlktng tube,  G. P. PUUng . . . . . . . . . . . . . . . . . . . . . . . .  156,174 

Mliistone dressI n g  machine. S. Reynold . . . . . . . . . .  156 .100 
Mtllstone dre.slng machlne, W . P .  Un llnger . . . . . .  156.109 
� u t  lock, II. S .  Flrma.n . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  156.078 
Nut locks.  applyIng. D. F. Taft . . . . . . . . . . . . . . . . . . . .  156.108 
Orgll.n coupler action, C. W. Fossler . . . . u . . . . . . . . 156,146 
Organ , reed,  J. P. Richardson . . . . . . . . . . . . . . . . . . . . .  156 ,040 
Overalls, J. LowensteIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,1iO 
Padlock. H. Abrend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,113 
Paper cutting machIne.  L. W. lIlor.e. Jr . . . . . . . . . .  156,035 
Paper rulin g machIne. J. F. Tapley (r) . . . . . . . . . . . .  6,096 
Pavement, asphalt, E.  E .  OJ.skln . . . . . . . . . . . . . . . . .  156,152 
Planing m.chlne, wood. J. H.  Ru .. ell . . . . . . . . . . . .  1 56,IU4 
Planter and culttvator. corn, E. M .  Walker . . . . . . . . 156.190 
Planter, seed, C .  Frankish . . . . . . . . . . . . . . . . . . . . . . . . . .  155,148 
Planter cbeck attachment ,  L L. H.worth . . . . . . . . 156.0S5 
Plate raCk, S .  D. and F. H. Jordan . . . . . . . . . . . . . . . .  156,059 
Plo w, F. Bieker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.12S 
Plow. ditching. Davtes & Skinner . . . . . . . . . . . . . . . . . .  156.139 
Plo w. gang. Brown e! aL . . . . . . . . . . . . . . . . . . . . . . . . . .  156,128 
Press, cotton, D. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,182 
Pr;ntlDg press, lithographiC, S.  D. Tucker . . . . . . . . .  156,069 
Pulllng,  makmg plal ' ed. S. E. B .. ney . . . . . . . . . . . . .  156,119 
Pnm p .  barge. R. C. M. Lovell . . . . . . . . . . . . . . . . . . . . .  156,095 
Pump, bydraul ' c  Pt1:'lS8ure, J . Jonson •• " . . . . . . . . . . .  ] 56,025 
Retrlger.tor. J. H. C.nlleld . . . . . . . . . . . . .. . . . . . . . . . . .  156. 129 
ReselVo rt B. C.,hen • • • •• • • • . •• •  0 . . . . . . . . . . . . . . . . . . . 156 0i4 
Roof, metalliC, A. Nor ... brop . . . . . . . . . . . . . . . . . . . . . . . .  156,036 
Rubber· cuttlr, g  m.cblne. J. A. Jaque . . . . . . . . . . . . .  156.162 
S.w guIde.  cll cular. Hu.ted & McPner.on . . . . . . . .  156,091 
Saw gummer, Jewett & Armstrong . . . . . . . . . . . . . . . .  156 163 
S.w ml l . J. B. WaYD e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,198 
8a.willg ma.chtnt1. C H. Horton . . . . . .  � . . . . . . . . . . . . . .  156, 1 60 
S(lW1Lg' macblne,  c lrcular, J. C. Stead • • • • •• • • . • • . • 156,C4:) 
Sc'.'Ol P , C .  M. Jobnson (r) . . . . . . " . . . . . . . . . . . . . . . .  6.f89 
Screw macblne, metal,  H. D. stone . . . . . . . . . . . . . . . .  1 56.1D'l 

Scre w tao, J.  Couk _ . .  " . '" . . . . . . . . . . . . . . . . . . . . .  156,187 
Seami n g  macttlCl e ,  W l 1son tjt al (r) . . . . . . . . . . . . . . . . .  6 U9. 
Separator ft· .. ur and m1ddlil; gs, J Rigby , . . . . . . . . .  1 56,! ti3 
Se wing machine, E M rean . . . . . . . . . . . . . . . . . . .  156 171 
�ewt" g rL8cht n "  braid gnlde. C .  Gullman . . . . . . . .  1 56 , 15.  
Sew · nllt o:. actl lne,  b uttun b G l e ,  K. Vogt:l . . . . . . . . . . 156,048 
8bwa g mach Ine case.  W .  Salis b ury . . . . . . . . . . . .  156,,04'l 
St' wtn g mach ine motor, J. W. H autoon , • • • • • • • • • • •  15'),161 
Se wing rn&.cri lne t,IiDle,  G .  r. Draper . . . . . . . . . . . , . . .  156,144 
clhaf s .  tbr\, st beoring for. C Goatrey, . . . . . . . . . .  156 .150 
Sheartl h I  dge t rl mmtng.  M. Cbr.�man . . . . . . . . . . . . 1!)6,n'l� 
Sb.f p 'd bert " , etc . •  l' . P. Ford . . . . . . . . . . . . . . . . . . . . .  1 5!j,O��) 
S t , l r '  bosom S11DPor! , G. E. HIiH . . . . . . . . . . . . . . . . . . .  15.1 , 1 55 
Sh oe P "' I!: ,  woode D ,  J .  H .  0 lvet (r) . . . . . .  . . . . . . . . .  6,09C 
Sb ovt'l ana tong!", fire. H MilNnv.Ue . . . . . . . . . . . . .  1 5o,Ott! 

Sb.utter ft.-tHt- ntr,  E. F. B &l<1 w1n . . . . . . . . . . . . . . . . . . .  156.0 lO 
Slgn . t ll.ml n . teu J . Ha'rls.  n (r) . . . . . . . . . . . . . . . . . . . 6,09:� 
SKI , t .  l l .  P. Flyn t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,Ll� 
S"f"" SCh a be)  & Sellu Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 56 17i 
Spt�€.,  mllkl"g g'o o > e d ,  J, H. Sw ett . . . . . . . . . . . . . .  1 56, 86 
S' ove , E bmHn . (I )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.09 1  
StO V(l , l'0l:l.1 o · l , J .  A .  f!'rf Y  . • • • • • . • • • • • •••• • • • • • • • • •  I56. 14fi 
St,ove., .Ir tine for. J F. L.ngl.ls . . . . . . . . . . . . . . . . .  156 09 ,  
Sugar, draln e. g  hnd flJ t f>t1ng, S .  S .  Hep w&rth . . . . . 1 56 058 
Suspen ';erfl . Hall  & Lasher . . . . . . . . . . . . . . u . . . . . . . . . . 156 083 
S � l ft . J . Cn •• e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.135 

fable .  Eo M Be ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.120 
T.bl e,  tronlllg.  �' . H a rvey . . . . . . . . . . . . . . . . . . . . . . . . .  156,084 
Tora.�hlDg macb.ine re e l ,  G. C. Dodge . . . . . . . . . . . . . 156,0i6 

Tlm"" ut:':t et.or, wa cbmell'8 , A. Mejer . . • • • • • . • . • • .  15€,098 
Tool handle,  A. W. Scott . . . _ . . . . . . . . . . . . . . . . . . . . .  156 . 1 79 
Trt'. ! l1 t! ,  grape vine, J. MCDoD!l.ld . . . . . . . . . . . . . . . . . . 15�,09i 
fru's, H. A Wa8h barn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,050 
fm btne wnet'l ,  J L .  Ru dgfr8 . . . . . . . . . . . . . . . . . . . . .  H6 j lOa 
Valve , pressure red ,lCing, J .  Jonson . . . . . . . . . . . .. . . 15f', t65 
Val v e, .elld9 ,  F. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . . .  156,026 
Vat. fermenlln>(. J.  C G Hupfe!.  . . . . . . . . . . . . . . . . . .  156,089 
Vehicle r unning gear. B. W. Cbase . . . . . . . . . . . . . . . . . 1 56,131 
Ventll atlng lllumlnatlng t1les. W.  Lynch . . . . . . . . . .  156,060 
Ventl , alor, J. C. Bates . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  156 011 
Vessels,  spring tra veler for, S. Poole • • • • • • •  , . . . . . . .  1 56,039 
VI' C . E . Schlenker . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 C66 
VIse jaw.  detacbable, B. F. Stephen . . . . . . . . . . . . . . . .  156,105 
Wagon ,  hay. J. H. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  156,115 
Wagon jack, A . Wbitcomb . . . . . . . . . . . . . . . . . . . . . . . . . .  156,110 
Wagon spring. J .  M. Vanderzee . . . . . . . . . . . . . . . . . . . . .  156,071 
Wagon tougue .upport. J. O,hler . . . . . . . . . . . . . . . . .  156.099 
Washing machine. G. D. Berdan . . . . . . . . . . . . . . . . . . . .  156,121 
Wasblng machlne. G. W. Holmes . . . . . . . . . . . . . . . . . . .  156 .151 
Wasblng machtne. boiler. ,J. H.rris . . . . . . . . . . . . . . . .  156.156 

Watch k,y. J .  S . B:rch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1[6,124 
Watch regulator. C.  Teske . . . . . . . . . . . . . . . . . . . . . . . . . . 156,046 
WIndmill. W. H. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . .  156, 1 95 
WIndow bltnd,  R. H. Dlckln.on . . . . . . . . . . . . . . . . . . . .  156 016 
Wringing macnlne. F. Way . . . . . . . . . . . . . . . . . . . . . . . . .  156.191 

APPLICATIONS FOR EXTENSION. 
Appllcatlon. have been dulyllied and are now pendIng 

for the.xten.lon of the folloWIng Letter. P .. tent . Hear. 
Ings upon the re.pectlve applicatIon. are "ppolnted for 
the days hereinafter mentIoned: 
SI,147.-STEAMBOAT STAGING.-A . J. Bell.  January 6 . 
Sl,15S -NEEDLE.-G. Cooper. January 6. 

81,172 -PLOWS.-W .  Jarrell .  Janu.ry 6: 
81,182.-WOOD-BENDING MAOHINll.-H.McDon.ld Jan. 6. 

TRADE MARK S REGISTERED. 
�.02S.-SALTs.-Salt. Manuf. Co •• Cr.b Orch.rd, Ky. 
',O':9.-PEBFUME S , -F1sher &' Co. , Ne w  York city. 
2,C30.-FLouR.-He1 s sel,but t el  et al. , Brook lyn ,  N.  Y. 
�,031.- MEDICAL SIRUP.-J J .  Lawrence, Wilson, N. C .  
� 032.-FERTILIZERS.-E. Whl ' man et al .. Baltlmore , Md. 
2,033 -COTTON GOODS.-JOY & ('0 . .  PassaIc, N J. 
2,084 ,-EMERY I" HEELs.- Lehlgh E. W . C o . ,  Wel •• port,Pa. 
2.035.-TEA.S .-A. Man & Co .. San Franc1Bco,  Cal . 
2 036.-SREETI1I.GS,-N aumkeag Cotton Co . ,  Sa.lem,Mass. 

M(JB ED UL.I!. OF .l'A.'I.'E.N T FEE!'!. 
On each Caveat_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0 
on each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�a 
On tllIng .aoh appllc .. tlon for a Patent (17 year.) .  81il 
')n Issuing eacll orIginal Patent . . . . . . . . . . . . . . . . . . . . . . $�O 
On appeal to Examln.rs-ln-Chlef . . . . . . . . . . . . . . . . . . . . 81 0  
) n  appeal t o  CommissIoner of Patent .. . . . . . . . . . . . . .  820 
')n application tor Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
)n application for .Exten.lon of Patent . . . . . . . . . . . . . 8ilO 

On granting the Exten.lon . . . . . . . . . . . . . . . . . , . . . . . . . . . .  8ilO 
')n lll1ng a DI.cl .. lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �nO 
)n an applJcat!on tor De.lgn (8)( ye.rs) . . . . . . . . . . . . 810 

Onappllcatlon for DesIgn (7 ye.r.) . . .. . . . . . . . . . . . . . . . 13 
In applicatIon for Design (14 years) . . . . . . . . . . . . . . . . .. 30 

CANADIAN PATENTS. 
LIST OP PATENTS GRANTED IN CAlII'ADA, 

OCTOBER 22 to 29, 1874. 
3,969 .-J. L. O. Vidal.  p.rlsh of St.  LouIs of Lotblnlere . 

Lotblnlere county, 1'. Q. ExtensIon of N o .  109. 
uCha.rrue avec oreJ l le a base e 1argle A meme, ou rap
pOrlee . "  (Improvements In plow •. ) Oct. 22. 1874 . 

3.970 -Wllll.m MuIr, Montreal. P. Q. ExtenSion of No. 
94, called "MuIT'. Improved Multiple SewIng A1a
chine.  tt Oct. 24, 1874 . 

3,971.-R. W. Soper. London. Middle.ex county, Onto 
Improvement on breecb.. loadlng rltles and sho tl' gUDS, 
called "Soper's Impr oved Breech Load.lng Rttles ana 
Shot Gun . . . .  Oct 26. 1874. 

3,97�.-J. G .  Scott. St. Thoma., Monlm.gny county, 
P. Q. Improvements on car·coupl1ng ap paratuB,called 
HScott's Safety Car Coupler . "  OCt . ;;"l6f  1874. 

3.913 .-WIlU.m H. Collins, Whl tby. Ontorlo county,P.Q: 
Improvements In .tone pIpe couplers, calle d "Comns' 
Stone PI pe Coupler. "  Oct. 26. 1874. 

3,974.-Wllltam B. True. Silver I.let .  Ont o Improve
ments In  a machine for waShin g  or separating the 
hea.v1er ore s  or mtJtals. caBed " True'Li Improved Van. 
nlng MaChIn e . "  Oct. 26, 1814. 

3,975.-1. W. Neads, Toronto, Ont o Improvements on 
borJng bars , called " N ea.d's Improved .BorIng Bar . "  
Oct. 26 . 1�74 . 

.3,916.-J. Nassl&n, Strazsa, Hungary, Austria. 1mprove. 
ments in the mall.utacture of rock candy, called 
•• Na.slan·. Procs • •  ol .Maklng Rock Candy. " Oct .  26. 
1874. 

3.977 . -J . Nal!lslaD,  Strazsa.. Hungary, Austr
"
rla.  1m. 

provt:lmenta on ttlo prOCtBS of clarUyfng sugar, call ed 
"'N:t.sslan's Process of Clal lfying Sugar." Oct. 26, 
1614 . 

3.978 ,-WlIllam Tuck er. Ti.ked8Ie. Worce.ter co unty, 
Mal: s ., U. S. Impro � e alf)nt8 on a ppartHUS :for drop 
'plng th.e cuts of aUtr€r8 and aug�r bas, ca.lIed "TuckM 
ker's Apoar a tus J l,..r DH�p p1D � Cuts o f  Augers bOO 
Auger B , t s . " Oitt. 16, 18�, 4 .  

3,9 : 9.-L . �' Bolly .  \1a l 'l.� d. Ran I S  county, Nova Sco· 
ria.. Im provemtlI.. ts OD pot& 0 ail(g� l s ,  Ctillea ·'Btl!. 
h,y's Po .& 1 0 D1gge r . "  Oct, 26 1974. 

i 9/':O.-J , W. Eh .lJ tnure, N e w oulgh, Ord.nge county, N .Y., 
U . S. 1m f o v ern · . D t s  III j :c.CklltLg o t  Btt-am L .ollen, 
He.,  ca, led . 6  H >Jooroorr 'l:! I-'atent  l�om0111at1iJn .Non
COll ouetlulZ .l li ..!ket1og . ' " OC�,  26, 1874. 

d,98 L -J. Plumme r ,  Londo.l , Ml dole b t' :X:  countYf Onto 
l lllp r O V, m � 1I 1 S o n  s poke ltl. . ll e s  11S IDg tllre� CLn ers, 
caLed .. P uwm I 'S IWPlo\' � llJ eD t  on Spoke L�tne,s 
U�lD.g THee (J1; D t\! C IS . " Oct. 26. 187j . 

8,98'J.-G. J. Wt\rd ..v�l1t Ru ,Llind� Ru tland countY f Vr.,  
U .  S.  ImptOvdllt ll ts 111  OSCI , I "" , o g  sleaw englD f.' S ,  
e .,. l l " d  " W lllfawell'oJ O s c  11at1llg dtt8Ul ElJ.,,1I l n e . "  Oct.  
26, 1874 

J,983 .-C.V. �lt<)hell. Plc�erln g T o wnshlp .  Ontarto conn 
ty, Ont. Lmprovt'me'lt s 1L. ma.C(l�nery fvr tile purpose 
of udoadllJg fO  is,  etc. , from t h e  w agou ot o· h ',1 car 
rrage Wht:n hauled , lIt rptn,  Cti-llea U .1\1icnell's Self Root 

Unloader. " OCI; .  26, 187,1. 
3,9,4 -L . A, De'8.nl les,  Montre.I . ,P Q . •  asolgnee of H. 

H. d'aOrlgeon. Amellora ,lons dan. Ie. apparel \, � 
equlltbrer les meules de moulln.dlt. "A�p.ret1 d 'Abrl 
Reon p O llr EqlJ.illbl cr lcs M e ules ae Moult n . "  ( lm· 
pro vemen ts on a ppar&.tus for equnibrattng IDlUM 
stones " Oct .28, 1871. 

3,985 ,-J, G. Scott, St. Tuomas. Montmagny county,P,Q 
Improvements In car brake couplers, cal led ··Scott's 
Clir Brake SeH·ACl lng O oupler." Oct.  28, 1874. 

;1,986.-1> L . N ewcomb, Kenton, Haraln county. 0., IT 8 
Improvements on augt..rs, shaft couplJng, tube· linlDg 
setters, aDd d erricks for borin g  wells, called .f N ew· 
comb's Well Bortng Appa.ratus . "  Oct. �8,  1814. 

S.987.-J. H .  Cowhera and .1" .  Cowberd . Br.ntford,Brant 
county, Ont. Improvement on eaves trough and mao 
chines for making thl! same, called UCowht rd's Com .. 
bined E aves Trough Machine .  H Oct. 28, 1874. 

3,988 .-C. KInney. Denham town.htp, OXford county, 
Ont o  Improvtments on .eosh holders and fF1.steners, 
called "Ktnney's Improved Automd.tic Sash Holder 
and Fastener." Oct :C:S, 1874. 

S,989.-E. E.  Everitt. Pbll.delphl., U. S . ,  .nd W. S. Hay. 
wood. Roche,ter, Mon t O e  county. N. Y . . U. S. Im
provement. on bedsteads. called "EverItt'. Parlor 
Bed.te a d . "  Oct. 28, 1874. 

3,990.-J . Muns o n ,  Coll ln gwood,  Simcoe county, Ont o 
ExtenSion of �o. 113, called ".Munson's Dominlon Bee 
Hlve." Oct. 29t 187-4. 

8.991 .-J. Call and J. T .  RobInson. RIchmond. Sog.do
hoe county, M e . ,  U. S. ImprovementB on center 
board. for vessels. called " CaU's Flanged C enter 
Boaro . "  Oct . 29, 1854. 

3,992 -Wm. Tucker, TJskedllle,Worcester county,Mas9 ., 
U. S.  Improvements on saw gummelS, called "Tuck· 
er'. Improved Saw Gummer .. • Oct. 29, 1874. 

8,993.-Wm. Tucker, Tls k:edale,  Worcester coun ty,Mass.,  
U. S. Improvement. tn macblne. for twl.tlng auger. 
and auger bits, called HTue.k er's Machine for Twisting 
Auger. and Auger BIts. " Oct. 2�, 1874. 
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8 99 4  - G . F. G < d  'y.  Pb' J . o , lrl, s , U S .  IU ) J ( T ' " . r t. 
OD 1 sllr01Lfl car ano other s ph lO. l  � prtT'Jl8.  cu) ]po  I .  God .. 
}P} 'r: [ m :  rOVf me D t  on S oh 'a1 S or1 r 12 B ." Oct , 29 , 18i4. 

S.99:J.-L. Croto :l t .  Pav11LH.' , G t'! l l f see c " ' uu tj , N. Y.,U. S. 
Imor ovements O il  c e> m  · lll 1J O  b � g  ll o J d t' rs a l. d t r U C J  8 
cal1 t d  "The A m er1ca.n Bag H 01de r . "  Oct  2 1, 1 874. 

!{,t96 . - L  S C Il 1c r . (.s ter ,  N e w  York clt y,U S. l a. p r ove · 
lli r D tp: In b ullfn�. cook'ne', a n d  p re pal l ng cer. a , s  for 
use, �Q,U�d "Cnfchaster't:\ Prt;parl.i d Cfrtal�." Oct . 29 , 
1874 . 

8 991. -G. J W.Tdwell .  RutlA n d .  RntiaD d coun ty. Vt. 
U. S .  Improvt m . n ts In r"'c1proca.t lng cro s s h e a d  en
g1 D �  8,  f '&l l f' d  " Wat"d well',g Rec1proca.ting Crosshead 
Eng1 ne " Oct 29, \ 874. 

3,998.-A Wi l der. August •• Kennebec cou� ty.  Me • U . S .  

Improvements m O i lcloths, called " Wllder's Improved 
011Cloth , "  O c t ,  29. 187-1. 

Baek pq.. • • • • • • • Itl .00 .. lin ... 
Ineld" Pn." .. • • • • • • •  "If ceou a li n ... 

En(lramn(18 ma�' head ad�eru.t1Ilents at 1M same rare !Jer 
l1.ne bY mea8u<JOement. as tne !ettef vr1'.88. 4.dverti8ement8 
mU8t be rece;lved at publ",a!ton o(fke as earl'll as FrIda'll 
morning eo appear 'fl: 1U'Zt 'UJ8Ue, 

c � ()Em���cTai a�!��L��[���p��qDSP��I��,;�6��r�s: 
p o ndeLce �o 1etted. J. CREUSE . 52 M a1dd l Lane. N Y . 

CHRISTMAS-BELL-ffFOR 1874. 
I n o io". ns1Lb l e  to All who W ish to be Ha ppy 
aDd M alle O. bel'S !So. Sent Free on rt' c e 1 p t  of 1 
stamp by aVA Ms & CO , .P u tu:  .• BOI'Hlll, M a n l .  

L A�I
d��?�

aELLI�(�!t� F ,�ab(f. ,
t��lt����M�b�: 'l u w n .  $60-�-9--0 a 'week and f,Xpf'nSes t081lArijc� 

o tf§ING�O��·Btfo�*I.y .f�ebhl�.g(� · 

L�lRE PhOOF ROOFIN lt.- After experi. r m ... ntlog neally ntne years lI1 Cf ment ROtJ1h g ,  a 
partner is want e d,  with good n terenCf S and t.bt'  U fces 
sary capit s ) .  to IDa.nufacture the C r m eD t .  A d o re s  
o P .  STEVE N S ,  N o . 8 S ' l a g e  Street.  C l e v r l < n d .  Oh' o .  

A Gr1i,�lr�F�taNT!�Pl���II�\���(:rp�g:�-ig
c
lI��aIlif� 

& co., 2111  Broad St rf'e ' . ,  Rtch m o n d .  Va 
J UST OUT.-P A T F N T 
fj VNNEL STRAINER. Ip d l s 
p enFable to faml11es, Drug
!llSl S ,  & dealers tn 0.'1 kJnas 
of ltq uld, . Sam ples .ent 
fref &1 the fol1ow1ng prices:  
X pint 25c. ,  Dint 33c , Qu a.rt 
65C. ,  � ga1lon $1, gal lon 

�1 .  50 .  and 2 gal lUlls $2.50. Pat . }I'llnnel 8tralllHr .M ' I '� C o ., 
33 Park Row. N. Y A�ents want� d lD eveI}' C i ty or C o .  

1 87ii.-Po stPlli d -$1, 60. 

T H E  N U R S E R Y. 
A Monthly Magazine.for Yonngest Readers. SUPERBLY 

fLLUt-TRA'1 ED IP1Y'" ," e n d  T e n  cents lor a Sa.m p l e  .N um· 
ber 8ubscube NO\V ( 1874) .na get t"e I.st two n um
ber_ 01 tillS year .Ii REE, 

J 0 8 N  L. SHOREY, 
36 Bromfield Str� et, BOS1 0D, Mass. 

T:::H""E=BC::L"'O:-:::WPIPE ; a Guide to its m e  in the 
D t.f.ermi at100 of SI1 t8 aT d Vi 1 D era1 s .  Comot)ed from 
Vari ous S mrees. By ,1 f' 0 .  W. PlfmO' oD , U .  E., 8.. M.,  
PIofe�Bor o f  Ph)  stca l Srlp nce fn  the PI ' )}' f Pc1 n1c Inst1-
tute, Bre o k !l.n ,  N .  v .  12mo . ,  tl"':X:l h l �  (')6th.  lti l . W. D. V AN NOSTRAND, PUBLISHER, 

23 Murray St ond �7 Warren St . New York. 
...."* Coples sent free by mal l on rece1pt of price . 

I bave tnve" ted th e 
cheapest and bt l!!t hay 9 
stJ aw, 8 D U  HaH. ent ' Jo f 8  
i n  Amerl(,,9. D o  not pay 
until you have t ,  ied it on 
yourfarm and like it. Lo· 
Ct.!,) Agt"L t8  w s n f  e, • bpll?U
d1d (' !Isnce tor  fl:lrmtrs . 

CJr:ml9.rs free.  
WARREN 0 A LE, 

Cht ,opee Falls, Mass. 

� TOM��ma�A!I�GA1��E�n����Y' �DERR.ICKS & TRA VELLERS, 
T b O V, A.8 IW8 �. I:{ utl"nd, Vt. 

P. BLAISDBLL '" 00 ..  
Woree.tlll'", M a  ... , 

M .. nufacturera Of the BlaIsdell Patent Upright Drlllt 
.. nd other ll.r8t·claM� Machlnlsts' Toolf1.. 

BOULT'S PATENT 
Reversl?·Motfon,Paneling 
V a r1 ery M OU]OIPg, and 
J)ovetn..Jl1ne MachIIH'.Cuts 
Panels or any aeslgn or 

s t y l e o f  
�J {)n ] \J in t l' e 
soltd WOOd, 
w i t  h neat
ness aua au:!
patch. 

Routes and 
groDves  tor 
Windo .,y s  - 
StaIrs - Car 
-B r i d g e .  
&c • •  &c. 

M u nida fine 
bracket and 
g e n e r a.l 

Scroll W ork. 
It i£l a first class Shaper and Moulder. Dovel .. i 18 aU JlO,.lflQS 
Of Drawer and Joint Work with ·l nlCk or thin s t ufl,  'V\ ar· 
ranted Simple, Durable and Emeient. 8�nd for clrcu � 
ia' and sample 01 work. Manufactured on lyby B. C 
MA6H'Y CO. Battle Creek.  :I1 lch, 

" EDEOGRAPHY " A �'W book on th' art or 
• WrIting by Sound ; a. com-

plete system of Phonetic Short Hand-the shortest. most simple. 

easy . and comprehensive. en abling .. ny one, in a short ti�e. to rep?rt 
trials, speeches, sermons, &;c. The Lord's Pray�r is written With 
forty.nine strokes of the pen, and 140 words per mlDu'e. The unem· 
ployed sllould learn this art. Price, by mail, 50 Cts. Agents wanted. 

Address T. W. EVANS & CO" IS9 S. Seventh Street. Pbl1a . .  .Fa. 

© 1874 SCIENTIFIC AMERICAN, INC.
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MO��:�1i;An:�!g & I A Rare Chance to Advertise . 
The Practical Metal Workers' 

Assistant : 
COmD1"f �1ng 1\1etal Jurg'C "'hf mis. try ; t h e  Arts ot Work· 

ing Al l  Met a l s  and Alloy s . Forg l ,  g o f  Ieor a D d  St,pe l ;  
H�lrden' f ,g a r I d  t�e m o"r l nQ' ; Mel 11J g s n d.  '\l1 x  ng ; C �st· 
ing a r  rl Fovn d t n g ; Wor k s  i n  Shet.t M efl=l.l ; 1 he Pra-

���; �� ��� dDt�:.D���:�������l �,
O
dc��:�� �T::; ����; 

empl, yert bv M "' t a l  Worv f r s .  W l t,h tt �p, A-polieo,ttoD of 
the Art of Eh"ctro· Me's.1 lu rgy 1 0  Manutacturl u ll  Pro
C� S8ea ; col ' ect.ed from Or121nal dOUIcee .  0.1 d from tne 
;30;i��, O�r!tt�lt:�P&\tJYI BF�fre��nn,L��EO�dtb:'j:ml�� 
Ol l v  �r �yrne. A D f': W, re l.' l s e d .  an d im pr( ,vcd editJ on , 
to which t8 R.dd�d an &.pp?-ndtx, c onta I n i n g  th e Manu-

i?('�'IS�e �� :����f��,��;'e
I

�Ot
n

M�?��til�nlYo�'ifas�D�s: 
and lmprovemt'DtJ8 i n  Besse mer Ste/'l. By A. A .  FeB-
����a��;�!S�n��t��f��e

e
:ver�11�a

o
n�� ��x t�:

ng��� 
ject . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $i.OO 

The Moulder and Founder's 
Pocket Guide : 

A Treatfse nn Moul d ing .� d FouD dl n " ln Green Sand, 
Dry Sand, Loam, a ll d  Cement ; the Mou l d I ng o f  Mo.· 
chi ne  Fram t> s ,  Mill  Gf ar, li o l l ow W arl-' . OrnoIDf'Dts , 
TrID ke' s,  B t' l l s .  a n d Sta.tue s ; Descr1 ptlon of Moulds 
for Iron . B o l1 :&e .  Rrss!', and other \tl e tal .. ; Phster of  
Part'l ,  �ul phur, Wax,  B n d  other articles commonly used 
i1e�:,��na1th t��u�odi���C/iM�?afl�(li��S:rr'll;�:l���'nt�; 
Allovs and tbe1r Nat.Ure With aa a p otndh c o n ta,1n1ng 
R e ce i o ts for A.l1 oys, Bronze, Varn1 8hes and C ol o rs for 
Cas"t1n <?s ; a l s o, Ta.bles on the t::)treDII tb and other w, al
itfps of Clist " plaIs.  By Frederick O verman, M.1ntu/!' 
E ngIneer, Author of . ,  rhe MII,n11fac(ure of Iron," 
With Forty two I lu,tratloo s . 12mo . . . . . . . . . . . . . . . $1.50 

The Practical Brass and Iron 
Founder's Guide : 

A f:onc18e Tre-Rtise on Brass Foun r 1 n g, Moul �i n ;.:-, the 
M e l sl 'l  and their AI l ,qB, elc . ;  t o  whicn are Qdaea Re
cent I m p t o ve m en t s  10 tile Mu,/lufsctUre of Ir, ' u ,  Steel 
by the B �e�emer PtOCP8R, e l e , etc By h,mes Lllrk'll.  
late 1J0 L du c ' or O f  tUfl B "RSB Foun dry Dep artme n t I n  
Reany. N e ltfi e  & Go.'s Pdnll W\lrk�. P o  hdelpbh Fltth 
�%\ri��, rl�����: . . ':.1.t� . . ����;.���� . . ��.��t.I.��;: . . .  ��$2�2� 

Metallic Alloys : 
Bei n g  a Practical  G uIde to their Ch emIC,1 and Phy,lc.1 

.Propert,le8,  the1r  P e paratt on. COmOnS1 t I O n , a D Il  Uses. 
TI H. U " iated trom ! h e  Fret.lch o f  ft .  GU,:t1; l f'r, J:£tJgl ut'er 
and D !rtC � o !  o f  F o u u der1e6,  Author o f  O i  La fI OUdetl e 
f>!J �'rtt.uce," etc , etc. By A A. l:I'esqu.et, Chtmtst a n d  
Engineer. I n  o n e  volume. 12mo . . . . . . . . . . .. . . . . . . .  $d .OC 
pr The above . or a�y of my Books, sent by maU, free 

of postage. at "1<e pu bl, cation prlCe •. 
Mv new ana enlargea CATALOG U E  OF PRACTICAL 

AN D 8IJ1ENTlnC BUUK1;-9b pages. �vo.-sent fre •• to 
a.ny one who wtll furmsn tHe \laa.reSI:!. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBI.ISHER, 

406 WALN U T  l:lTRE ILT, Pblladelpbla.  

BUSSEY'S NATION� 

Cotta[e Arch tectnre. 
�C3'l', aB�. ����!�e���II:V ¥�:l:f 
Styles of low· prt('ed Houfles , wit} 8P" clftcat10G F  and Cost JU8t Pub 
7i8hed Royal qail.rttl. Post pa1 d ,  � 

N A TIO N A L  Plans, Detall�, 
WOObw ARD'S } 1,!XX) WORKING DRAWING' 

ARCH TECT 
SP.cl

.

ficatlon S & &Sl 1mate. 
TWBLVlC DOLLABB, post 

�a 'd 
MONllK TON'!!! N Il TIONAL l !!1ll< Dollar .. POSI 

S T Il  Ill-B U l l  D Il.R. I 1>atd. 

l1'J O N OK TON'" N A T I O N A L 1 1!1h Dollar ... oos 
CA RP«;NTl!: R '" J OIX ER. I paid. 

0 8." N H £  J U D D  CO .. ·.!43 Broad way. N . V  

MACHINERY. 
IRON & WOO D W ORKI NG M ac'HINERY 

OF' [VERY J I<"S RI PTI ON 
Cold Rolled Shafting, 

H A Nb ERS.  P U LL E Y S .  C O UPL I N US, B f L r1� G 
&c, &c SeDd fOl It usrrated C !i> talog! lt  and Pl1ce Lfst 

G E 0 !{ G E P L A C  E & CO., 
121 Cham bers & 108 Reade Sts.,  N e w  YOl k .  

I'\1PORTANT FOR A LL LA RG E COR i'O· 
RA rIONE AND MANUl'ACTL RIN G O O N CE ItNS.

Buerk'8 W atchman' S Tim .  Dett'lctor, 'JiJ)d.Ole 01 
cODu. ':ll J UH. Wi:," ,nt '1 mOl!! ' a.CCU.I�J f the motion 01 & 
watchwfill 0,1 vatrelmAD., 1I.t; i,he ia.ll.1e rea.che. dtiferent 
lta.t10nll 01 hIS ��a.L S 1nd for a Ctrcnla.r. 

!l. B.-nt.· fet��r �'!oV�;':h �yl'�1' Bg�tg�p::J:. 
Partie. a.'n'! 0' ielllng ,_ .e In.t,...mentp wflhout �v 
, ... . , " - "'" ", . " '  � .... q .,." " , "' .... .. , ... ,, ' . -

OTIS' SAFETY HOISTING 

Machinery. 
"n. �4S IIRflA°r>Vf\. !Mf$'\;oRi. OO •• 

Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 

• • • • • 

T o  .A. d v e r t i s e r s .  
DurIng the month of December, we sball publlsl1 a SPEOIAL e dI tI on Of 100,000 copI es of tae SClIlNTIFIC 

AME RICA S ,  which wlll be malled In separate wrappers and tbe postage prepaId. to every post office In the 
UnIted States. C anada, and adjo1nin g  proVlD ces . 

It Is Int.nded that a cony of tile paper sball reach the prIncipal manufacturers , workers In lumber and 
Iron, raIlroad shoo', and the wo.ks ot o ther mechan Ical and chemIcal Indu, ' rles In the Unlted Stat es. 

Advertisements will be taken for thi s extra e dition, at the fo llowing rates : nam ely. 75 cents a IIn( 

tnsIde, and $1 .50  a line on last pag e .  A few n otices, 1n tb e BUSiness and Personal column , not exceeding 
four lines 10 len l!"th, will he Inserte d at �1 50 a !lne ThIs a1fords an unu,ually favorable opportunIty for 

advertIsers to reach a. class 01 pers ons not access1ble in the ordJns;ry cbannels of 8dyert�81Dg. The 
names have beeR selected wfth care, and the pub t shers gua.rantee the nUll) ber issued to be full 100.000 ; the 

pos tage on these copies , whIch Is TWO THOUSAND DOLLARS, w111 be prepaid, thus InBurlng tile prompt for· 
wardIng of the papers to th.lr d'stln&tlon. 

AdvertIsers wlll bear In mind that thIs announcement 18 for . Special Edition, whIch Is to be Circulated 
gratuitously a m o n g  n o n ·  subscribers, and that t h e  same advert'sements which appear In the regular edItion, 

If ordered In the extra, will be seen by entirely dl1f.rent persons. 

E N G R A V I N G S  
A few lIIu.tTatlons and de scrIptions of machines or articles of ut!1l ty. whether they have already appeared 

In this paper or.ln o ther publications wl1l be received for Insertion In thIs Special Edition on reasonable terms . 

ADDRESS 
MUHK cl COo, Publishers, 

BRASS &' STEEL SCREWS, MINER'S 
C O MPASSIlS, MODE LS, a n d  a l l  K'OOS 01 fille 

H, ••• Work, mad e to oroer. R. MER RILL & SO�S, 
141 Water Street, New York . 

AGENTS WANTED. 
:Men or women. $34 a week _ Proof 

furnished. Business plea�antand honor
able With n o  risks. A 16  page circular 

'" andValuable Samplesfrec . .lJE»""A postal
'A�;;;o;,,*�' card on which to send your address 

costs but one cent Write at once to 
F. 111. REED, 8TH ST .. NEW VORK. 

7:fiagara Steam Pump. 
1JJU.8 B lUBDICK, 

'It Adam. ot. Brooklyn. ft. V. 

37 PARK ROW, NEW YORK 

LUDLOW VALVES. 
FRE n .  STONE & CO. ,  S Park Place , New York . 

fbt, fact. 608-. 'filii Illa.1'Llng na8 1& per cent greatel Iil'ength, a finer 1ln1sh� Andis truer �o gage,tnan any othm n nse, renders \I undoubtedly the most economical. WI 
... &Iso the sole manufacturers at the ClILBBBATBD OOL. 
aN. PAT. COUPLING and furnish Pulleys, Hangen, etc. 'f tho mOlt approved stylea. PrIce !lsts maBed on ap!l1I 
"'11011 to JONES & LAUGHLINS. Trr Itreet. 2<1 and 8d aveaues, PlI18bnrs:h. Fa. 

180 8. €anal !t. Clilcago. 
..... lItOClt. 01 tJl1a IIhantnB In Itore &lid lor Bale b, "ULLEB DANA '" FITZ. Boston, Mas8. 
!'lEO. PLACK '" CO,!.,121 Chambore 'treet. lI!. 11. 'fERClf ., "Ir"' A 1  ' ''' <I "'''"I<eo WI • •  

BLAKE'S PATENT 

Stone and Ore Breaker 
Jrnsnee all bara an» brtttle SUb8tanOtl8 ('0 ilny required .Ize. Also, am kInd 01 Sl'C'Nlr for "RoAD@ snd tor Co:�:nBBTlil &c Ad<lre.s BLAKE CRUSHER CO.', 

New Haven. Oonll , 
L�OB LEG AL ADV ICE CONCERNING r Inlrmgemtints ana Pat.'ots consult R. B. Mc!IAS rER. CO)lDselloI at L.w. 9& 11 Nass.u st., Room t6, New \ ork. Countellor a.na Ad vocate it; Pat ent Cases. 

N I£W " WPROV1!lU l:' A.'r'l'ERNS.-M �  CilINl&TS' TOOLS-all slsel-at low price. 1t Hn (H:..D i'7 t,O " 9 N . ,J R R A VA. \\lpW1iork : � . J 

$10 to $1000 InvesteO ln StoC K.s & Go l<1 paY t  A Fon TUNE FOR A.LL In tb e Rubber S' amp 2<'0 per cent a mun th.  Sena (01 � B I181DflPS. Address DORMU'S partlculartl. 1 UMBRJDGE & Co •. Ban kers .2 W s ll St • .N . i .  
STENOH aND SV '''' WORKS. Baltlm ,,rp . M d  I ' GHI1J1ilRY IfEW aad :ld.II.AlfD._. 

Ladies at Home .6. I. n .l!! , r�� fO�81���i..C:::;��i.B 
A.n" M en . b o b.ve otber UU8m". ova . , ed a, .vent • •  R lCB. i. OlJ"'ON, ME"" ' "  .. 00. :"II o vel p l s u ,  pleasaut work.  GOOD PAY . Send 3·cent A..Q D .D.LA..W at 
, lamo l o r  partIcular s .  THE GEAPHIO �OMPANY, 89·4) Manufacturen Of the tate.1 Improved Patent Dan Park PI .ce, �.w Y or k .  .Is and Woodworth Planing MachInes Mlltohlng Sas 

H .  W E S L E Y  P E: R K I N S ,  
" S C I E N T I F I C "  E N G R A V ER 

3 1  P A R K  R OW, N .  Y .  
I L L U S T R A T I O N S  O F  E V E R Y T H I N C .  

iJl!.Sl GNLNG, DBA WiN G, AND "'"' G fl.A ViJl/ G .  

MAGNETS-Permanent Steel Magnet, 
of any form or sIze , made 10 order by F. C. BRACE 
�br�? a ��Jr����'tJ\::�����re

M
T"�:�a�h t¥:af�: 

ments. 

SHINGLE & BARREL MACHINERY 
EVART'S I M P .  BEADING AND S H IN G L E  SA W ��1'b�N<;'UfJ��h�?INTERS, EQUALiZERS. AND 
BAILEY GAUGE LATHE-For turnIng all i<lnds han 

dies ang Cabinet wori<. SImplest and best in use. W, 
manUl&cture a fuIJ lin e of Wood aDd Iran WorkIng 
Machinery, Steam EnglRes, &c. Address 

T. R. BAILEY '" VA IL. LOCkport, N. Y. 
n LASS MOULDS for Fruit J&rB, Lamps. l}!" Boltles , Ink Stands,ele .. made bJ H.BRUOKE 
!hr;:�e�o?:" g����U�1 �:�J�: �'�OUld Yo J:�f. au) 

pr PAllTIOULAB ATT1l.NTION paI d t9 MOULDS fOl 
INVENTORS. Send model or drawing ; \>lolose et.amp. §llrnOLJ!lAl'IJJ BARREL MACHINERY,

Improved Law'. Palent IIlU1lgle and Bet.d1n1 MIl. 
I \neg simplest and ]lest In nse. AISO

H 
Shingle Bead1n1 

�e��;:t.QI��J:es'!t�1ill�?:l'itI���: Lg��!rt:Jtnt?· 
BANKRUPT'S SALE OF HOR IZONT AL 
hand "r:i�cY m!��1 ���f� 1f,��fJ'�r ����l��;"a�nd seCond 

THE YAUl: IRON WO ItKS. New Haven , Conn 

W k At home. male or female $3;') per or week, day or evenIng.  No Capital. 

for all We send valu able packaa;e of 
cent return staJ:�,o}1� 1o:N�: f7se3;e.!����·�t�,I�. ��n 

'Iud molding, Tenoning, Mort
.
ISIn�, BorIng, Shaping Ve, cal, 'ftond Clronl&r Re"8awtn� \fachtne8 s'a. w MUle ' Sal' t.rbor., Scroll Sa"",JlaUway, Cut.off, and Rf.,..aw M. Jhlnes, Spoke and '" ood TUrning Lathes and varloul Jlhel Kinds Of Wood·worklng MaCblnery,' CMlllo e ond price IIS18 lent on applicatIon. Manufactory Wo,' ",ot6r, " ..... WarehOuse 1(17 Lfllerty .t.  New York. I' [RON 8RIDGES-0LARxE BEEVES & Co 

PH<ENIXVILL.E BRIDGE WORKS. Office flO Wai. QQt Street, PhiladelphIa Pa • 

S.peclaltles-Accurate WoikmanshlP-PhOlnlx colnmn -Use of double roftned Iron . No wel ds All wori 
11�

net 
on

t 
dth

Al
' premises, from ore 10 ftnlBh'ed bridge. us ra e _ bum maned on receIpt of 15 cents. $17 A WEER to Male an d hmale Agents III tbeJr local ' ty.  Co,t, N O l' H r N G  to try It. Particular> F REE. P. O. VICKER Y & CO., Augusta , Me . 

"'it 

SCREW CaAf;ERS .  JJRILL GAUGE. 
ODe pair of Cbasen sent free t ... any adf1l'tB8 for 75c 

!O, 12, 14, 16. 18, 20. 22, 2 , . 261 28, 30. 32. 36 40, 48 threads to I�: DrH! Gauge, lnd'.pen ,ab e to all  Who nse fwl.t Drills seRt fret. by ma.t f,)r $1 .50. Price LIst ef Sman TooiB tn-e' GOODNOW & WIGH rMAN, � 3  Cornh1l1, Boston, Mass: 
AndJrew'lJ .Patenta. 

Ifo�-:�e:=i�e:o:v�::o;:.�t. or Geared Holel 
Safety Store Elevator.. PreVeJll .AooIdut, 

sm:::'''B:�ht �:JllrItf:'I��Ilk. O..,Ulatlall S:line., W01lllio aad !!IIDeI., 1.� 
1 00.Heree power. Ooatrlfna-al Pilm .... 100 to 1 00,000 GaUna .�r Mlaate, Be.t Pumlt. In tbe World, pe. Mad

l!. �aad. Gravel. Coal, Grata, etc .. .... Ub. O1lt .... nn". A.1I Lt8htJ.!!Ilmr.1e. Darabl .. aad Baoa.mleal Soad for vIre��.... . • 

WlI. D. ANDB.II:WII '" BHO. U' Water 1trw\. New Torl. 
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ANOTHER CHANCE ! 
--0---

Fifth and Last Gift Concert 
IN AID OF THE 

P ub l i c  Lib r ary o f  K e n t n c ky .  
POSTPONED TO 

November 30, 1874. 
DRAWING CERTAIN AT THAT DATE. 

LIST OF GIFTS. 
One Grand Casb GUt . . . . . . . . . . . . . . . . . . . . . 8�lio.000 

One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . . 1 00.000 

One Grand Casb GIft. . . . . . . . . . . . . . . . . . . .  ,. Ii,OOO 

One Grand Casb Gift. . . . . . . . . . . . . . . . . . . .  lill. O O O  

One Grand Cash Gift . . • • • . .  . • . •  . • . •  . . . . . . !:1i.000 

Ii Cash Gifts, $�O.OOO eo.cb. . .. 1 00.000 

10 Cash Gifts. 1 <1.000 eacb . . . .  140.000 

Iii Cash Gifts, 10.000 each . . . .  1liO.000 

�O Casb Gifts, Ii,OOO eacb . . . . 1 00,000 

�Ii Cash Gifts, 4.000 each . . . .  100,000 
30 Cash Gi lls. 3.000 .. acb . . . .  90,000 
3 0  Cash Gifts, lJ,OOO each . .  1 00.000 

1 0 0  Cash GUts, 1.000 each . . . 1 00.000 

�40 Cash Gftts, liOO each . . •  120.000 
;')00 Cash Gilts. 100 each. ' . ;')0.000 

19.000 Casb Gift", GO eacb . . • .  9GO. OOO 
GlrandTotaM�O.OOO Glfts.all ea8b.2,GOO, 000 

PRICE OF TICKETS. 
Whole Tickets 
Halves . 
Tenths, or each Coupon 
1 1 W bole Tickets Cor 
�2� Ticket!! for . 

For TICl<et8 and InformaUon . Address 

$ 5 0 
25 

Ii 
600 

1 ,000 
THO. E. BRA.MLETTE, 

A.gent and lU anal{cr . 
Public Llhral Y Bundln�, LOUISville. Ky 

ar 1 HUMAS fl .  ElA YS &: L O .  
.;00 Broadwas,  N .  Y 

Munn & CO. 's Patent OmCBS. 
IIstablished 1 846. 

The Oldest Agency for Soliciti� Fatents 
i n  the United States. 

TWENTY·EIGH1 YEARS' EXPERIENCE. 

�ORE PA rE N TS have been secured through 
this agency, at home and abroad, than through any other in 
he world. 

SIX'" ''  THO'U S ,1 ND Inventors have availed 
themselves of Munn & CO.'s services in exftmining their ina 
ventions, and procuring their patents, 

They employ as their assIstants " corps of the most ex 
perienced men as examiners, specification writers, and 
dran,men th.t can be found, many of whom have been se
ected Ii-all the ranks of the Patent Ollice. 

�UNN &. 00 .• in connection with the publication of the 
SCIEKTIFIC A:\IlmrCXN, continue to examine inventions 
confer with inventors, prepare drawings, specifications, and

' 

8signments,at tend to filing applications in the Patent Office 
paying t�e government fees, and watch each case step by 
step whlle vending before the examiner. This is done 
through their branch office, corner F and 7th Streets. Wash
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected case.':) 
prepared by the inventor or other attorneys) procure copy

rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent business both in this and 
11 foreign countries. 

Patents obtained in Canada, England, :B'rance, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patentR are 
granted. 

...\. special notice is made in the SOIENTll'W AMERICAN ot 
all inventions patented through this Agency, with the 
name and residence of the patentee. PatentB are often 
sold, in part or whole, to persons attracted to the invention 
by such notice 

A pampWet of110 pages, containing the Jaws and full dl. 
ections for obtaining United States patents, al so a circular 

pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., Bent free. Addres. 

lU:UNN &: CO,. 
Publishers SCIENTIFIC AMERICAN, 

3 7  Park Row, N. Y. BRANCH OFFlOE-COl'nel' F and 7th SCreet. Waahington D. c. 

© 1874 SCIENTIFIC AMERICAN, INC.
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THE NILES TOOL WORKS 
ine. /Ylf mea8uremen; a, Uw let1;er prll88. Ad.erwlements 

�I,rl, N' ( 1 )  'IUBA�rl' l BEEN rAWuA RDI�
.

DI·I' I·��I! �',IID!l� must b e  rece'l.ved at publwation ot/tCe as early as Friday 1 �n(1 to ap.E..ea
=

r=i
�
"

:
n
:
e=x�t =i8

�
8U�.=.========= 

P-R Arr� R A L Cincinnati IndnstifirExDosition 1 874, 
�iUlk'-Pago;' :��- � .:. ;; . - 81:66 ailie� Im"d� Pall'" • • • • • •  'II) cent> a Un ... 

J<!,"araninfn onau ""ad ad�erti8ement8 at tke same rate per 

Safest and lJest Oil ever m"de-burn. lnC!Y !m�o� For BEST MACHINIST'S TOOLS over an CoulpetitOl's . 
sale everl'where . C HAS. PRATT &O CO. G 0 L D M E  D A L S .Establfsh e d  1770, 108 Fultou street,. N. Y. � '.J 

Ii A�·.rd e d  I'IVE (5) CONSEC U TIVE YEARS, for superior excpllcnce of the IRON WORKING MAcrrTNJ<JRY W �����:;;-�re u��es�n�;t�3::-!�� $�����Oo!�i����)�O man "lfac t u red by N l LE �  TOOL "VO R K 8, Hamilton, Ohio. 
Addre's NON· C O N DUCTO 1<. B a l \imore, P .  O. Box 627. 

Read This Once-Once ! 

Then Read it Again- Again. 

Wa l t h am  Wa t c h e s . 
A ��!,��,� Tbi�mae:n

e
�j����"n,is

n
di'i!'ri'::�:

e
J�Nv';{� 

W O R K �  tral fl s  1 0  m e t-' t ,  m ee t i I! g s  to  atteu d . 1 n  1 3,f't RUY 
b u " n ,' s s  tMt " w or t "  doing should be D O N E  W ELL 
A I" D  ON TI\IE.  

F o r  thI S  p u r p o s e  evp rv o n e  sb o u l d  o w n  a Wa l flH'I ffi  
W a tCh j a n d  to mfH;' t T A li: M R A � S  O F  A LL C L ASSE S , 
tbey ATe mad� of vurlous ?raO e S , 8 o  tha,'t  ev€rv ta,l-Ite and 
n Ul s e  rau b e  , u l t e a .  A S U B S T A N T I A L  A C C U f( A TE 
W A r C H .  In It S O ] l d  Sl1ver Cas e .  c a n  hp boUght for $ t i ,  
an l an F.XCI!L L E N T  S M A LL S i Z E:  G O L D  W A T C H .  t o r  
L a d l e s ,  f o r  ffi 0, From tht'}se p J 1 ces they mcrease I n  
v � J n e  a ccordi n g  t o  t b e  fi n  s l1  o f  t h e  m ovement and 
WEIGH T A , D  PATT F RN OF C AS � S. S o eelal qu3 11·  
t1es 9,/f' m s c' (=>  f o r  Ra< ] r o f),iI n !'l.t-·  a n d  TraveleTfl.  Thp. 
S l' �; :\I · W I N DING A T T A C H M R N 1:  is  now to be bad 
w i -h watehf'� of  any s izp or gra d e .  an d III cases of RUY 
WElgtlt or p at, t el n .  To buv one.  try the foD o w ing p lan 

ret : W laTE A S flO ill' LE ITER (Oll It postal card wlll 
a n SWf'r) as  J o 11o\';" s :  

Howard &; Co . •  222 F(fth A ven"e, New York : 

Send me yntr new Price Ljl�t of Waltham lVatc!w8 as 
adve1"ti8erl in the Sc1enihl.c American . 

(Sign narne and addre888 in/ull. ) 
By r e t u r u  ll9..t1 you 'W il l  rrcf:'1ve the Pl 1cp. List free and 
fl oat pal O ,  H, i "  a b o o k  of  16  p!l,�eEl .  Hn d m it  art' (je��  
cr, b e u  ONE fl UN [) [{EJ) AN D S Xl'Y· FOUl: VA RIE· 
TIES o f  f'V a 1 t tp.ro V?atf' h e 2 ,  1 rom Which you cannot fan 
to In3ke a tl el ecHDD . Spn d u s  t b e  ordt'T \l.(�(' o r d ' n g'  to th" 
dire-e l i O T  s Itt thf' Price Li s t ,  and W IG 'Nf LI ... S E N D  T H E  
'VATe R bv eXpr€ S 8 .  w 1 t l!  t h e  b i l l  t o  CO llect on d e l i vpry. 
On every btll Mt; iIi strneti n J) '"  t o t l w  Exprf-lI'lS  .Agent t o  
a l l o w t hA p " rcb a s p r  to OPEN ' I RE P A C KA. h E  AND 
EXAMIN B: th e w::ttcti fie t ore pay 1 11 g .  If 1t is n o t  in 
every ';f aJ flJi ti f'fnctory , YOll need not take it ,  b u t  It' t it 
C O M B.:  B ·\ CK AT O U R  EXPE N S fl"': ; eVtu after y ou have 
taken aD d Plild f o r  it, I f  H o  OOPS uot DflHI8 � at fs htw o t y ,  
you c a ll  t: x('h a D !J'" i t , o r  we "ill  RKF'UND T H E  �lO N E Y  
at B n y  t i m e  wHllin a year. 

Do Il o t  let  disHtnce from Nf'w York det. P f  YOll from 
wl'1 t ing', as th e tarl her y O U  are T H E  MORE ADVAN� 
TAG �� IT lS F O R  YOU to buy o f ' s . 

We hfl.VC sDld some Slxtf'en Th ou san d )ValtbsID 
Wat:Ches on t h i s  uhn d u r 1 n g  thf'c last S1X v p u. r s ,  and f u i  y 
one half w e u t. W EST OF T H  Ii: MISSIS S [ PPl an d to 
till' Pacific S l a tes und T � .rrl tori€'s.  At a l l  �ve o t fi ,  1f you 1ef1  thp le!-l,tilt  i nt er"'�t, in tOR  m a tter.  writ.e for t h. e  Prtce 
1>1 81 , IT W ILL ON L Y  C O S Io  YOU ONE C E :o-. T  lor a 
po st,al t �an J ,  

He s u r e  a tHl mention that advertisement w a s  s e e n  in 
the Sc-ient1nc American. 

Address : 

Howard & Co., 
222 P[Fl'H A VENUE, NEW YORK 

�.El,e'l·Y Watck warranted by 81Jeciul ceTtilicatrJ< 

" T  �rNs�;:��drfl:gf1�(�fLJ��'t'°F�O.r�.t&�q�����i�l����l,�r: 

YOCOM'S AN 'fI-FR [CTWN METAL IS 
. oractlcally f'ndo f\ f-' d  ny makers o f  best illllcrJlnery, 

I H O}! & B H ' SS F O U � D t'Y. D rln " er S t . ,  below 147 
N o r , h  S e c o n d  Street, Phl laaelphia,  P a .  

M A X I M ' S  
Automatic Pumping Engine 

will  e l e v a te ten barrel s of w a ter p e r  hour. at It cost of 
RIX C H', N T S  fer fuel (ga8 o r  k e r of'lcn e ) .  Also sUItab l e  
l o r  I 1 g ll l. p o w'· r .  MAXIM & W E L C H .  

S e w 1  f o r  Circular. 1 7 6  Center Street, .N e w  York . 

T H E  J O H N  H A lt D I C K  

NIAGARA S T E A M P U M P, 
93 to [,7 Pearl St . •  Brooklyn, No l. 

J\Ianufnctul'ed solely by 

Hubbard & Aller. 
ENGINES AND BOILERS, 

Pulleys,Skajting and Hangers 
a Specialty. 

() G I:t CO V :KI:U]\l U  HUi. nU I.L j<�.I>H AN IJ 
PIPES �ave8 Tw»n t y  per C e n t  til 1:' 1.l e L  'OU R  FE LT, CEM ENT, AND PAIN'l' FOB 

ROO FS Ie the best tn the mark e t .  

Asbestos re.I�Je!t !!..�� y 

!IDE HEA LD dJ SISOO 
Patent Centrifugal Pumps, 

VERT I C A L & HOKIZO NTAL. 
Ji'ir8t l�em,�ums at New Orleans , CincinnatI , lind New 

York. I i  Medal oJ Speeial A1nard," American 
Indtltute� 1872. 

Perfect satisfactlon guaranteed. The cbea.pest, most 
durable, po oular ilDd successful Pump known, for Papel 
Mfl.kers, l'anncrs. Contractors , Brick Makfrs, DistIllers ! 
etc. Pumps witt. engin e on frame. complete, t1.t l o �  
:fi!!Ures� f o r  WreckIng , Dredging, IrrIgating, etc. Illu8trK 
ted namphlet,free. t-OO reference s  to partl e s  actual ly US111f!; 
th

lJd��� ' �iE��1>,O�i�b{�t����t ��lSd�1�8�;�i���t � 

B B8 1TT M ETALS " the BEST.' 
C O N A R D  & lU U RR A  y ,  

. A 30tb & C b e , t. n n t .  POll  ' o plnb ' R  

GREAT EST IN VEN T ION of  the  AU];. 
ELECTRIC & VAPOR CHAIR. 

lIlustrated Catalogue of over 100 pages sent free. 

SUPER-DBA. TERS 
Save fuel,  and supply D R Y  ste\i,ID. Att ll-ched to boners 
or set in separate furnace. H:: 'l1��fh�� ���

n
ig:k. 

P t For test1ng Ovens, Bon. yrome ers. er fiues, Blast furnaces. 
Super·heated. Steam, 011 StIlls , &c. 

Address HE]', flY W. BULKLEY, 98 Li bertv St" New Y ork. 

WIRE BOPS. 
John W. Mason & Co., 43 B t oadway, N e w  York . 

N O  Y E ' I!! 
Mill J'urnishingWorks 
tIl�I��gDl::����t1�bl�hinB�,1��u�

t
��e�Iiin��.

e
pa�::r�,�YfA 

PIcks, Water Wheels, Pu lleys an d Gearing, spec1a lb 
&dapted to fiour mill s .  Send for c8t.lo«l1e . 

J. T. NOV!! & SON Bllffal0 .  N. Y .  

� 
Th e M o st, Powerful, and tb e Only Tight BUY A Shuttin g ,  Good Pal" Gate Turbme ever 
m a d e .  Pri es of small wheels to suit 

WAIN the times.  S e n a  addreea to 
A. M. SWAIN, , North Chelmslo:rd� Mass� 

BARTLETT'S BOULEY ARD, STREET, 
and Pp..r k  Lamps exc e l  all.  P a r k  FjZIl,  t8 ; Street, $5 : 

}j,O Ult'Va. T d ,  $6.�O ; H e fibct o n: ,  $1 1 0  $3 e a c h .  G E tJ E
RAL D E P O T ,  569 Broa,d. w 3 y . eor. Pr i nce S t . , N ew Y o:r l\' .  

A. MechanicalSensation 
ha, been r.reated by NE WMAN'S EMERY FLANl:JR, 
now bp1ng- t' x h l bl t e a  S f, the Fai r s  01 til e  A m f' rlcan a u d  
Fra nKlin Ins tltul (' S .  S e n <.t  t o r  1l1u8tl'uted Circulars to the 
sole General Agtnt s .  

The Tanite Co., 
S TR O UDSBUR G ,  h[OJIIR OE C O . ,  FA. 

ASBESTOS ROOFING PAINT 
Old ShIngle, Tin , Felt, and otller Roofs can be made wate r�tjgb t ,  and rendered s erviceable for m a n y  years a.t p� 

tn flin g cost WIth 
H. W. JOHNS' Patent ASBESTOS ROOFING PAINT and CEMENT, 

ASBE S T O S  R O O FING, for s t e ep or fiat r o o f s  in a.11  clima.te s .  
A8B E :::lT O S  PA t N TS, i.\,11 c o l or � .  f o r  g e o era\ o n r p ose� ,  i n  ca n s ,  kegs, an d barre l s .  AS B E "  f08 B O I L E R  FE L  rING, Sheat, hl ng ann Lining Fe l t  • •  gem ral Roofing Material" etc. 

The se  Mat�ri�ls are p r e D a r e d  ready for llse, auel Ciln be f' a�lly a p p li e d  by all Y  o n e  SeDd for d e scr i o t.1ve Pampll lt: ts, Pl'J Ce Lu ts, I n s t r uctIOns,  e t c .  L·iberal Inducements to Gener a l  Itl erchants sud Dealers.  
lAY"" CA UTION .-T h e  public  are h e r e by caU", ' on N f  I-I g a l llst p nrch li El ing or u sfng any mq,tena.ls for tne a b ove or 

simIlar purpo�es .  p ur p o rt1 o g  t o c (\ n t aln ASBES TOS, unlesf:l tb ty bear our n a. m e  a L. a  aated 01 patents . Patentee ��!�
L
�::

E
;;t���Cacturer, } H. W. JOHNS, 87 Maiden Lane, N. Y. 

S xr EMERSONSPATENT PLANER SAWS ARE SUPERSEDINGALLlh"tfEf!S:SEHdEOR'ONlmOTHERi:M- ' <� > ,  

-

A In- EMERSONS PATENT CLI PPER SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARD TIMBER. W lr.- fMERSONS PATENT flANCE TOOTHED SAWS. SAME PRI CE or SOLI D SAWS S �- EMERSONS PATENT UNIVERSA�ANO ADJUSTABLE SAW SWAGLSENT PREPAIOON RECEIPT OF PR ,.3 N.B.SEND POS7:4L CAROEOI? Oll?OtlLARANO PRleELI STTO EM E RSON,FORD & co. BEAVER FA LLS.PA. """,I 

MACIIINIST'S TOOLS, 
EXTRA HIlLA.VY AND H'lPROVED PATTERNS. I.UCIUI!! W. P O N D ,  �IAN UFAV'I'U RER, 

Worcester, Ili. ss. 
WARER O OMS, 98 LIEERl Y ST., :A. Y. 

� Lathes, Planers, Bor-;"ng liill8, IJrills and Gear Cut� 
1M'S a Spe<:ialty. ------------------"----------------

T H E  Pants' StrotchBr 
-0--

(OYER 20,000 IN USE). 
-0-..... 

A stm ple dev1ct! for taking Oll t knee 
forms a n d  w rinkles from p an t s .  Pr l c e s : 
BlaCK W alnut b n d  N i C K e l  .Pla.-!- f' d  FiDish� 

Ing . .  . . . .  • . . . . . . . . . . . . . . ,$2.00 per s e L  

Working Models 
A nd Experimental M acb l nery. M�ta,l .  or W oo o ,  made to 
order oy J. F. WERNER, 62 C enter St . • N .Y. 

ENGINES AND BOn:'ERS, New and Sec
o n d  Hand, Portable an d Statlonarv . For descri p.  

tl O ll .  addre s s  G OO DWIN & W HITE, 011 C l tY1 P�. �D�;:,:erp R I N T:ru� FIT sc:r:,'::g�;;':;,.� 
Fa m i l y P ri nte rfor Oards & Clotlting $ 1  v8. D i a m o n d  P ress, lor Cards & Cirr-ulars $.'i to I O  Pe a r l  P re s s /01' all job 11)I)rk $2.j��_��.C O L D I N C&�,? 14���.�t'Boston,  

KIDDER'S P ASTILES-A Sure Relief for 
A_thm.. STOWET,L & co. Charlestown . Mass. 

STEAM BOILER AND PIPE 

COVIlBIIfCl 
C .  HENRY HALL I!; C O . ,  20 Cortlandt St .  N.Y .Clty 

THE PULSOMETER. 
The simpleS'Ll mOst dura Ole d.D.d @1l:ectlVt 

ITEAM PUlIII' now In use. Wlll pump gritty 
or mudd.y water without wear or injury tQ 
Ita parts. It cannot get oul @1 order. 

B r a n " h  O e p o u l 
11 Pemberton. Square, Boston, MasS. 
l32'< Market St., Phl ladelphIa, Pa. 
59 Well' Street, Cl1lcagu. III. 
South W •• ten Exposition. New Orleana. 
811 & 813 N Qrtb Second St . .  St. Loul ••  Mo. 

GLASS OIL CUPS 

[NOVEMBER 2 { ,  1 874. 
W T. V .  Carpenter . II dvlJrt.1Glnl\ AgEnt .  Addre ss Box 77P., N ew Y orli f�a 17 ' 

Ma c fi i n i stf 
TOOLS� 

OP .A LL .K.INDS 

, 1U,Steam Engine VI? 
··lJ!1\ !]hambers St, 

1"«J;q; 
B"UAhU l! b  l' ,, '1'�N 'l' U N 1V /i,R1SAL EC· 

C E N T RIC M ILLS-FoJ �rl lJ di D g  Bones,  O n' 8 , Sand, 
Old. Clucfol e s .  Fire Clay, Guanos , 0 1 1  C a k e ,  Fet' d ,  C.}rn, 
Corn and Cob. TobHCCO. Su uil', Su/Otar" S a l t s ,  Ro o t s ,  
SplC(>S, Coffee, Conoa-nut , F } a x  s ee d ,  Al>bestos.  & c .  � and 
w h a t e v e l  cann ot be /? r o u n d  by other IDl I 1S .  A'so, t o r  
PalU t�. Prjnters'  I n k s ,  Pa.!:!t e Bhc k i n v ,  &c J OHl' "' .  �r�������E1:EJt��, i?c;-f�rt:: B O G ARD U S ,  corner 

-----------.. -.... --�------

HARTF'O HD 

STEAM B O I LER 
Inspection &; InsuranCl-} 

COMPANY, 
w. It l?�ANKuN} v. P" L Yo Iv.L ,Al,,[,T!Nt Rn;;,\ 

J. It PmBCE, 
H A E 'I' F O R D ,  c o  ]"- .  
-----------------.�.--

Boston, New York, Gh kago� 
13&15 Custom Rouse st .  30 G-111d St. H6 Lr..kc St. 

HUSSEY, "I.ELLS & CO. ,  
OFFICE AND WORKb, PEN N AV(,NUE & 17TH ST 

PITTSB f7HG H ,  PA.,  
ManufacturltfS of all  a esmiptJ orJ. fl.  of 

CAS T  S:PEEL, 
IncludIng the " Granit e "  bra nd for Edg-e 'l' o ols� 

.Particular at ten tion g1ven to  the rHr-,llu.far.tnre of 
C A. ST STEEL TEETI-I, 

of Bu y p .tterD for H O R S E  R A K ES, 'for wbich or 
ders are sol'cHed. A l l  R9 ke TCl,. f,h WJ l l  bp manufsc
tun d Ull der the S l M O :N D S  a n d.  FEB-BO N  Pat en t s ,  re�  
l: f'D try pu:!'cb ased, by Whl( 'h p roct'b,l' p Cltrct r.. ni t ormitv 
of  shape and supbrior exct' IJ,.-mc.e O.f tefl1 D'dl' are '\. � 
ta,1 n e d .  

aUU.teBS .J UH.i\ A • .l.i.v.l:!.: o  ..... l � h);:) bU.l"i b,  rnaliUlsetur· 
drs, Trellton. N.  J., or 117 L1berty St . ,  New York . 
Wheels and Rope for eonveYlng power lellt? tlJ ll!tsoces. 
Send fat Circular � 

T A N N A T E  O F  S O D t. 
B O ILElJ, S C A L E  P [{ !l: V I£NTIVE-·J os G HOG'"llr & 
C o . ,  Mad1son , In d .  Agenc es : R. B .  Lge,  T1tuB v l l l e . Pa . ;  
Owens,  Lan e & O v er M ach1 n e  Co . •  St. L O U 1 B ,  M o .;  W nit� 
man & Burrel l ,  L i t t l e  ltalIs,  N. Y.j W a Hl e n ,  l\lcl ... e1HtJJ d  
& Co , Cl n c i n n ati, 0. : ll. H .  R & rrh o n ,  !\ ll�bvllle, Teno.;  
SlnzlCh, Rank i n  & C o . , Ev-{l.nsvt l l f' .  In d . ; fl,  P u d J ey 
C O I f.'man, New Orlean s .  L a "  L. Stan l e y  & C o . ,  31 St,.Paul 
at. BaltImore Md. ,Babcoc k &  W I lcox j30 Cortluildt st.N Y 

OF THE 
SCIENTIFIC AMERICAN . 

FOR 1 87 5 .  
THE MOST POPULAR SCIEN TIFIC PAPER 

III< 'T liE WORLD. 
1'JIIRTLETll YEAR. 

VOLUME XXXll-NEW SERU]S. 
The publishers ot tbe SCIENTIFIC AM E RlCAN neg 

to announce that on the first iay Of January, l875, a 
new volume commences. It w111 con"Ginue to be the alre 
of the pUbl1sbers to render the COIltelltfi 01 the new 

volume morc attractlYe and useful than flny of ItB pre 
deeessora. 

To tIM Mee7u:mio ana Manufactv�rer I 
No person engaged In •. ny Of the mechanical pursuits 

shonld think of doIng Wltllout (,he SCLENTIl'lO AMEnI· 

CAN . Every numbel' conta !D8 from SiX to ten engraVin g s  
of n e w  machllJ.eS and in ventions w1:!.1ch c:rnmot be foun d 
in a.ny other publ1cataon. 

It is the J.l1ost Popula?' Paper in the World I 
havIng the large c h c ulalion of n e arly 50 ,000 p er week 

A. year's uum ocr8 c o n taIn over HUt) l}�get.< !tnG severhl 
hundred engravingB of new machines,  us eful ft,ud nove 
tnVentil0ns, manufacturing esta blishments, 1,0018, and 
processes . 

The SC IENTIFIC AMERICAN 1. devotM to the lnter 
eats of Popular SCien c e ,  the M€.chanlc arts, Manufll.c· 
tures, Inventtons ,AgrlCulture,Cummerce, aDd the induB 
trlal p arsu1ts genera.lly ; and. it ( s  valuable :a n d  il'J.�j,rnc· 
tlve not only tn the Workshop and Mallutactory, 0 1l!. ' 1 > 0  
I n  the H ousehold. t h e  L1 brury . s.ud t h e  Refidlng .t�oo u 

By the n e w  Ja.w,  the p ostage mu�t oe pato. ill advance 
in New York, cy the publisber s ;  UD(l tbe sub rscrHler UH� n  
receives the paper by m ail fHle  of �tm.rgc. 

TERIU8. 
O n e  copy, one ye{'u (po�tage lnclndeu) , u � • •  u • •  3 .23 
One c.opy�  Sll month/:; (postage lndudcd) . " 0 ' '' ., .  1 .6 ' 1  
Oue copY , three  m01JtIl� (po8tage l rl Ci l1 d f d ) , � � .  1 . 00 
One copy of Selen titl e Aille::tlC1U.l 101' One year ,aud 

one copy 01 erl!�Tit.Vil1g� "lUen ot t7og:reas'�  • .  10 .00 
one copy 0f Scientific AmeflCa:D tor one yeaI ,Rll(l 

one copy of .II ScleuCb Record J I  for ; 8" 4. . . . . .  5 50 
Bemtt by postal order . ctrart or expres:l . 
Address a.ll LetterS alAQ m�Rc all J:'Qst ut.:.ce order8Q, !l1 

d.rafts payable to  

MUNN & CO., 
_____ � �_�K._R0'\l.,_!��_Y_()RK See pngravin g an d  descrIptl o n  I n  the " SCieu tlf1c Arne

rtean " 01 .\-l arcb 7. The greate st kLOWD cure for rheue 
matlsm an d Bciatlca. No physi cian should be WIthout 
one. Send for circular. 

C. R. TOWNSEND. SOLE AGENT, 
MedIcal Institute, 168 CumlJerl"nd St •• Brooklyn, N. Y. 

O a �  and . h p �n n r d  . . . , . •  1. �5 H 

Weight).! to f:uit the b oxes . . . .  . 50 H 
8Qrnpll  S S t u t  to any t o w n  111 U. S OIl 

receIp t. of t b e  RUi O liU t .  Agents want e d  in 
e-yr:ry Cay in the  Un lOll.  

P .  DEL V ALLE H ALSEY, 
122 Church St . •  N e w  York. 

of an kI n d s .  Bra'S Flttlngs for Steam, WatH. and Ga, THE " ScientIfic american " IS prin." o wItn 
Bras. ['a ' H n g s  Send lor C.talogue .  T. HOLLAN D &0 CHAS . E:Nlt D  J uHNSON & Clio'S INK. Tenth �nd 
C lI  . •  62 & 64 Gold St. New York. LOml>&l'd "t"" Phlladelj>hla. and 59 GOld St •• .New Y"'"c. 
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