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[NEW SERIES.] 
AUTOMATIC FIRE GOVERNOR FOR GAS WORKS. 

The invention illustrated in the annexed engraving con­
sists in a common gas governor, connected with the outlet 
of the hydraulic main, and also with the dampers in the 
chimney and under the fire. The arrangement is such that 
as soon as the engine does not exhaust fast enough, a slight 
pressure, being left on the retorts, is com­
municated to the governor, causing the 
latter to rise, thus opening the damp­
ers at both of the above named points, and 
putting on all draft until the requisite 
speed is obtained. The preasure then be­
ing removed, the drum descends, closing 
the dampers, and preventing the fire ma­
king more steam until a future supply is 
once more required. 

The disposition of the simple mechan­
ism is clearly shown in our illustration, so 
that d6tailed reference to the various parts 
is unneeded. It will be seen that, as the 
governor is controlled by the pressure of 
gas on the hydraulic main, the amount of 
steam will vary, according to the make of 
gas-whether it be ten, fifty, or a hundred 
pounds-and aU without any attention on 
the part of the men, except to replenish 
the fire. 

The Y onkera (N. Y,) Gas Li ght C@mpa­
ny have had the apparatus in successful 
operation for several months past, where 
it can now be inspected. It is claimed to 
dispense with the eng�neer in many places, 
besides performing his work in a better 
manner; to save fuel, aa burning to waste 
is prevented ; to preserve the boiler, aince 
the door need not be opened except when 
the fire requires renewal, and to obviate 
the UStl of compensators and engine gov­
ernors. 

NEW YORK,NOVEMBER 7, 1874. 
Consumption or Wood by Railroads. 

At the end of 1873, there were reported 71,564'9 miles of 
main lines, and 13,512 miles of sidings and double tracks, 
making 85,977'9 miles of railroads within the United States. 
Of the main lines, 5,462'3 miles were in the New England 
States, 14,209 in the Middle States, 33,905'9 in the Western 
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tion are increasing even more rapidly than our supplies are 
wasting.-National Oar B1dlder. 

.. .... 
A. NeU' Plaster Bandage. 

A surgeon connected with the Southern Dispensary, in 
Brooklyn ,  N. Y., has recently invented a new method of ap­

'fhe invention was patented through .the 
Scientific American Patent Agency, Au­
gust 4,1874, by Mr. James Slade, of Yon­
kers, N. Y., who may be addressed for 
further information. SLADE'S AUTOMATIC FIRE GOVERNOR FOR GAS WORKS. 

plying the plaster splint, which, according 
to the Trib1tnB, promises to be an important 
improvement. A common merino sock is 
drawn upon the foot and leg. It may ex­
tend as far up as is necessar! to include 
the fractured locality. A small w{Je is run 
down the back seam in the center of the 
leg, around the heel and oVer the toes re­
turnin g up the midd le of the instep ' and 
front of the leg. Six or seven pieces of 
flannel are then cut out to fit the leg and 
foot, allowing for shrinkage. The ends of 
the bones having been carefuUy adjusted, 
the stocking, upon which the rope has been 
attached as described, is drawn upon the 
foot and leg. The flannels are soaked in 
warm water and applied, the plaster of 
Paris paste being rubbed in with layer af­
ter layer. After the last layer has been 
applied, the plaster is allowed to set. 'Vhen 
the plaster has become hard, the splint is 
perfect, and the patient can get about, on 
crutches, very comfortably. If the leg 
swells, and it is necessary to remove the 
bandage, the whole thing can be done in. 
side of three minutes. The cord that haB 
been run around the stocking now forms a 
line of division in the splint. To remove 
the splint, all that has to be done is to slip 
out the cord and slit up the stocking along 
the line where the cord was. Then the 
splint, d ivided in halves, can be removed 
f.R though it had he!'!! laid. upon the limb 
to obtll.in a cast. Considerable time is thus 
gained by using this method of applying 
the plaster splint. When the broken limb 
becomes infiamed, it alED is extremely pain­
ful and very tender to the touch. The 
slightest jar sends a thrill of pain through ..... 

IMPROVED COAL SCREEN. States , and 2,681'3 in the Pacific States. Upon these roads 

The invention which we illustrate htrewith will be found locomotivefl were funning, and a large proportion of them 

a very convenient device for use in coal yards, since it al­
lows of the separation of the coal from the adhering dust 
and small particles with much less trouble to the workman 
than is 'necessitated in employing the orlinary screen. It 
consists of a box having an inclined open front portion for 
the reception of the screen, which last is supported by the 
projecting ends of its side pieces resting agai nst the bottom 
portion of the box, while its upper part is sustained by lev­
era, A. These levers are pivoted to the side walla of, and 
inside, the box, and are adjustable so that 
the screen may be inclined to any angle, as 
required by the quality and size of coal, ore, 
sand, or other material to be treated. 

The rear portion of the box has an upper 
hinged door, B, which is provided with 
suitable latches, and there is also a detach­
able door, C, secured by hooks and staples 
or other convenient fastenings. The appa­
ratus is mounted upon trucks, so as to ren­
der it readily transported from point to 
point in the yard. 

As the material is thrown against the 
st;:reen, the fine stuff falls through and into 
the bottom of the box. When a quantity 
has accumulated, the upper door, B, is 
opened, 9,nd a rake is introduced to draw 
the screening s to +,he rear of the receptacle. 
As soon as the latt�r is full, the device is 
wheeled away to 1.he dumping spot, the 
lower door al�o removed , and the contents 
withdrawn . 

'fhis simple arrangement prevents the 
laborious carrying of heavy screens about 
it ,;ard, and , besides, preserves the yard 
free from unsightly heaps of dust and re­
fuse to collect. Since there is no possibili­
ty of anything passing through the screen, 
except ama]l fragments, the waste of good 
coal-which often happens through pieces from the screened 
heap becoming mix61d with the sifted stuff, and requiring 
too great a loss of time to pick out separately-is avoided. 

The doors may be arranged at the s ide, or a trap may be 
provided at the bottom, as moat convenient. 

Patented through the Scientific American Patent Agency, 
by Mr. Henry L. Leach, of foot of E. 36th street (E.·R.), New 
York city, who may be addressed for further information . 

used wood for their fuel. The number of ties used varies 
frora 2,200 to 2,800 per mile. If we take 2,500 as a mean, 
we find that 212,692,500 pieces of timber, eight feet long and 
from six to eight inches between upper and lower surfaces, 
are required to tmpply this single item. 

The durability of ties varies with the kind of timber, soil, 
climate, and use, ranging from four to ten years. Taking 
six as an average, the amount required for annual �upply 
must be 35,448,750 pieces, or 94,530,000 ell bic feet. In con-

LEACH'S JOAL SCREEN. 
sidering this, we must rell' 'lmber that a large amount of 
waste occurs from hewing, and from leaving the upper 
parts of trees, some of which are used as fire wood, the re­
mainder being a total loss. It must also be borne in mind 
that the demand for timber 1y railroads, besides for ties and 
for fuel, is very great, includ��g fencing, bridges, buildings, 
and structures of various ki'l\J --h that the risk from fires is 
exceptionally great, and that. lur requirements in this direc-

the body of the patient, who has sometimes been obliged to 
be chloroformed to enable the surgeon to remove a plaster 
splint applied with a bandage. By the new method, the limb 
need hardly be moved or touched. 

------.............. , ._---
Natural Gas Cor Fuel, 

Messrs. Rogers & Burchfield, the makers of a well known 
brand of sheet iron, at Leechburg, Pa., produce weekly about 
70 tuns of such iron; to make this amount 9,100 bushels of 
coal, or 140 bushels per tun, would be required if they used 
coal for fuel. 'l'hey have now been using gas for seven 

months, procuring it from an abandoned oil 
well, 1,250 feet deep, situated about 1,000 feet 
from the worb, and from which the gas is 
conveyed by a three inch pipe. The branch 
pipes leading to each furnace are half an inch 
in diameter. They have one battery of four 
boilers, driving an engine of six foot stroke, 
thirty inches in diameter, at the r ate of forty­
five strokes per minute, which furnishes pow­
er for six pairs of sheet rolls and one bar train, 
steam being taken from the eame boilers to 
drive two hammers; another boiler furnishes 
steam for a blowing cylinder, which supplies 
the blast for seven knobbling fires and one re­
finery; another boiler furnishes steam for a 
small engine driving the rolls for the manufac­
ture of tin plate. This is all done by gas,which 
is also applied directly in five puddling fur­
naces, in which the waste is three or four 
per cent less than with coal, and the quality 
of the iron is greatly improved; they also fur­
nish gas for four sheet furnaces, and find it 
much superior to coal, the waste in these fur­
naces being about five per cent less than with 

coal ; and further advanta,g€s gained are softer 
iron and a finer surface to the sheet. They 
have three large annealing furnaces, where 
they anneal in airtight boxes, putting about 
ten tuns in each box, requiring about ten hours 

to complete the process of annealing, at a saving of about 

one half in annealing boxes; and in the tinnin g es:abIish­

ment the pots of tin, into which the sheets of iron 8,)"e dipped, 
Bre also heated by !la'il. 

To use gas there is no change required in the construction 
of puddling furnaces, except that they use the patent water 
necks. These necks are an absolute necessity in using gas 
for fuel, as without them the intense heat, generated by the 
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288 
gas,de�troys the lining of the s tack and melts off tbe damp. 
erR as fast as they can be replaced. The grate bar�, the 
ma' ufacturers state, never burn out, and the puddlAr's tools 
la�t about three times 8R long as tl, ey did whencosl was used, 

In furnaces where the water necks cannot be us�d , they are 
com pt.lled to use a jet of steRm to le�sen tbe heat. 

Their ploducti.n bas increased about thirty.three percent 
since th,y oel'an to use gas, Rnd tae iron made com m ands 
from $10 to $20 per tun more ,h"n the same class of iron 
ml1nuf..ctured at the Apollo works, where tbey use coal , the 
iron being made from the sau>e class of stock. Tbese fact� 
were communicated to the American Iron and Steal Associa. 
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GAIN FROM THE 1JSE OF FEED WATER HEATERS, 

In an ordinary bOller, one pound of average coal will pro. 
duce by itd combustion be&ween eight and nine thou�aud 
un'ts of heat that are avail able for geoera\ing steam. Sup. 
p09iI!,g' the feed water to enter the boiler at a tellJporature of 
32' Fah., each pound of water will require about 1,200 units 
of heat. to convHt it into steam, so that the boHtr will evapo. 
rata between 6� and 71 pound� of water per pound of coal. 
Better results tnan tLe�e are often re.liz"d, eRp' cially in th .. 
case of teet�, but the figure. given � bove are believed to cor. 
reepoLd with those of orciinaI'Y practice. The amount of 
heat required: to con v ert a pound of wat .. r into steam varies 
witb tLe plessure, as will be seen by tLe following table: 

Uliits of, beat required to convert one pound of water, at 
tbe ttmperature ot 32' Fah., into steam at differbnt prea. 
sures: 
Prlf.sure of .team UnIts of heRt. 1n pOlllJfl1"l PfU Eq. incll, by ga�e. 

1. ....... ,. ..... 1,148 
20 ........ . . ..... 1,161 
40 . . ............ . 1,1(l!) 
(lO ............... l,liti 
80 . .... . . . .... ... 1,Ull 

100 ....... . ... . ... 1.18fi 
120 . . . . ....... . . . . 1,1811 
140 .............. 1.1112 
160 . . . . .. . . .. . .... 1,195 
180 ............... 1,198 
200 ............. . . 1,200 

PT.,sure of stcom Units of heat. 1n ponndE per sq. Inch, oy gage. 
10 .......... . .. " 1,155 
80 . . . ........... . 1,165 
fiO . . .......... ... 1,173 
70 .. ..... . .. . . .. . 1,178 
\10 . . . .... . ....... 1.183 

110 . . . ........ . .. . 1,187 
130 ............... 1,1\10 
150 .. . . ... . . ... . . . 1,1\13 
170 . . .. . ... . .. . . . . 1,W6 1110 ... . . . . . . ..... . 1,1\19 

If the feed water has allY other temperature, the heat ne. 

$ tittttifit jmtdtnu. 
cesaary to con vert it into steam can eaaily be computed . 

Suppose, for instance, that its tempf'rature is 65', and tbat. it 

is to be converted into steRm having a pres�ure of 80 pounds 

per square inch. Tile diff.rence between 65 and 32 is 33; 
and �utJtracting this 1rom 1,181 (the number of units of heat 
required for feed water baving a temperature of 32'), the 
rellJainder, or 1,148. is the number of units for feed water 
with the given t�mperature. 

In tbe use of an ordinary non.condensing e ngine, in wllich 
the steam is exhau8ted directly into the atmosph're, �ach 
pound of 8team, as it fscapes, carlies off the greater part of tht' 
h' at that it la� received in the boiler. This can be rendered 
plain by an example: Suppose tbe feed water enters the 
boiler at a temperature of 70·, that the pressure of steam i� 
90 pounds per fquare incb, lind that the back pres�ure in the 
cy linder, ur:der which the stellm is exhausted, is 1 pound 
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A SPECIAL EDITION OF THE SCIENTIFIC AMERICAN.·· 

ONE HUNDRED THOUSAND COPIES. 
We shall, during the coming month of D,cfmber, iasue a 

sp ecial edition of th" SCIENTIl<'IC AMERICAN, aggregating 

one hundred thou_and co pie., which will be gratuitously 

circulated Dmong manufacturer� of aU kinds, machinists, 

m 11 owner�, and, in brief, representatives of all industries 

in the United States and in Canada. At considerable out'ay 

of time and expense, we have procured a Jist of one hundred 
tboupand names, embracing the leading business men of the 

above important. classf'S; and to each individual a copy of the 
SCIENTIFIC AMERICAl'(, enclosed in a separ&te wrapper and 
prepaid, will be mailed . The item of postags alone will thus 
cost the large sum of two thousand dollau, and the issue 
will find its we.y into every post cffice in the country. 

Our motive for printing this ext,ra ed itioD , at an outlay of 
p. r �quare in ch : 
Temperature of feed water .... . ... . ....... . ..... . . . 

Su.b!rllct .................................... . 

Difference . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  . 

U nits of heat required to convert 1 pound of water at 
32° into steam at 90 pounds pressure . . . . . . . . . • . . . . 

some six tboueand dollars we do not de�ire to conCf aI, nor 
'70 could we do 80 even if Buch were our wish. Our a�m is to 
32 iucrease our sub�cJiption list; and in pur�uance of this ob· 
- ject, we take puch ILeans as will enable others besIde cur· 
38 s,,]ves to de.rlve b�u.fit from the Anterprise, in direct pro· 
= portion to the amOUD.!J! th.y invest in its furtherance. To 

Subtract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  

Units of heo.t required to convert 1 pound of water 
at 70° into steam of 90 pounds pressure .......... . 

Units of heat in 1 pound of steam at 1 pound pres· 
SlIre, from water at 32· . . . . . . . . . . . . . . . . . • • • . . . . . .  

Subtract . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  

Units of btat imparted to feed wat�r, that are car· 
ried off by each pound of e�haust steam ......... . 

1,183 
38 

1,141i 

1,148 
38 

1,110 

Multiply tni", by 100 . .......... .. . . ... . ....... . . . . 111 000 
Divide by 1,145... . . . . . . .. . . . . . . . .. . . . . . .......... 96941 
wtlich is tLe percentage of the heat, imparted to the fEed 
wat"r, that i. ca.rrieti off by the exhaust steam. 

Tuere :remains, tb€n. only abf)ut 3 per cent of the heat, 
imparted to the water by the combustion of the coal, that is 
utilized in the engine. This is a rather seriouB consideration 
for the steam user, who mfty figure up his account with the 
Doiler and f'n!!,ine somewhat after this mllnner: One tun of 
coal costs $6.50, and eva::>orate�, by its combustion, 15.000 
pounds of wat,er, at a cost for fuel of $0.00043 + per pound. 
When the steam resulting fr()m the evaporation of this water 
is u�ed in the engine, 96'94 p.r cent of the heat imparted to 
it by the fuel is exhausted into tbe air. This is tho same as 
throwing away 14,541 pounoR o( the watH that haa h€en 
tvaporated, leaving 459 pounds for useful work, 80 that 
really each pound of water used in the engine costs $0 014 +, 
There are very mallY engines running today to which this 
accour: t will apply, eD gines t1at are sending into the ail 
nearly all the heat imparted to the water by the fuel. We 
sbowed, in a preceding artic1�, how cO!lsid. rable sa"jog 
would generally r_sult by attachhg cOlldeLsing apparatu& 
to a non condensing t'I!gine. This caDnot always b� dODe, 
however; but there are means by which �ome of the h�at 
c�rri€d off by the exbauAt ('an be utiliz�d. Tl:!e most. obvious 
method is to t.urn the exhaust steam into ve�s".IB throu"h 
which tbe f,ed water papse!!, flO that some of its lit a' may be 
imparted to the water, wbich will then lequire tIl? conslllLll 
tion of les/! fuel for its convC'reion into steam. Tbt-rfl ure IJ 
number of heatH� in the malkAt which are gUlltnnteed by 
their mllnufac�urers to de.livH the feed water ioto a boile! 
at tbe tempHature of 212', and we can �tatfl from our own 
experience that this i� not an uncommon re�ult, while a tem 
pera lure of at lcast 20l)° should be realized from the u�e of 
1l.IlY good heater. It may be profitable to comider the effect 
01 attaching such a beater in t.he case previou�ly cited. The 
filed water will then pnter the heater lit a temperature of 
70', and be deliv€r�d into the boiler at It temperature of 200', 
having had its ttmperature increased 1300 by the exhaust. 
steam, which has lost It corre8ponding amount of heat. Bach 
pound of water will require 1 015 units of heat for its con· 
vu�ion into steam of 90 pounds pressure, in�tead of 1,145 
units, which were needed when tue heater was not in u�e. 
This gi ves a gain of 130 units of heat for each pound of 
water evaporattd, being 11 35+ per cent less heat than wa� 
requirpd whl'n the feed water was pumped into the boil er at 
a temperature of 70'. E,ch pound of exbaust eteam, also, 
io�tell.d of carrying off 1,110 ullits of heat into the air, will 
only tAke 980, or 11 n + per cent less than it formerly did, 
The accout t previously given will now figure up as follows: 

The combustion of ODe tun of coal will eVRporate about 
16,900 pounds of water, at II coat of $000038 + per pound. 
[n tbe pngine, an amount of he�t corresponcl ing to about 
16,300 pounds of the stellm is thrown away in the E'xbaust, 
leaving 6CO pounds for useful efit:ct, at a cost of $0.0108 + 
per pound. 

These pxamples, which correspond well with cases inorili· 
nary practice, will enable our nadHB to eS1imate with tol· 
Hable accuracy the results that will be realized from at.tach. 
ing a Leater in any given inst1l.11ce. It will be obaerved that, 
in the case suppo�ed, no allowance was made for increased 
Lack pressure by the UBEI of the beater. This was becau�e 
tbe hypothetical heater was properly designed. A good 
heater does not increase the bark p re ssure in the piston. 
There are many forms of the apparatus, bowel'er, that offer 
so much re�ist8nce to tbe e-cape of the exhaust stellm, as to 
more than neutralize the gain that would otherwise be de. 
rived from th"ir use. It is easy to see, for instance, that if 
the introduction of a heder increased the heat of the lefd 
watt'r 10 per cent, but also increased the back pre3sure so as 
to call for the expenditure of 12 per cent more fuel, the 
arra.ngement would be anything but economical. 

tbis end, therefore, we propo�e to admit II few advertise· 

ments. It will Jeadily be apprehended that, sInce the pub· 
lishers are di�linctJy pledged t.o print the large �pecial edi· 
tion abovfl noted, sud to mail the 8ame (pr. paid) to names se· 
lected with care and judgment. every p"r�on having goods, 
productiolls, or ideas to bring to the notice of tbe class aboye 
me ntioned is here furnished w ith the mfans. Moreover, it 

should be remembered that tbe names to which we refer are 

not those of our regular SU'>fcribt'rs, but of bu�iL e� s men 
not aC�fssible through the vrdinary newspaper channels. 

We would direct !'special attention to Ihe fact that,although 

a ci.rculation of 100,000 copies is guaranteed, there is e�·ery 
probability that this will be greatly ex.eeedpd. Our offer of 
last year included I), circulation of but (l0. 000; but before we 
had supplied the demll.nd, 120,000 copies Wl're printed and 
mailed. }1'or this immenEe excess, we imposed no extra 
charge upon our advertist'rs. The lIame course will be 
Ildopted this yfar. The extra beLefit is given freely to those 
firms who send us ad vertisements for the fPfCial edi \ion. 

'fo the enterprising manntacturHs and inventors who ad· 
vertise in our reguln columne, and indeed to everybody nt 
all convill'sant with the ad vantages o! a good medium, we 
need D.ot point out the benefits to be derived from our propo· 
sition, For further particulars, �ee adYel'ti2ement on an· 
other page. 

_____________ .�.�.�'H. __ ------------
COST OF TUNNELS. 

" Among the various plans for disposing of the J ones' Falla 
stream or improving its chaunt'll, which lll'tv(1 bOAn prl)· 
sented to the council committee, is one by .J. E. Sudler, civil 
engineer, proposing to divert it by a tunnel from a point be· 
yond the cit.y across to the valley of Gwynn's l"d.lls, and thus 

tbrow its waters into the middle branch of the Patapsco, or 
Spring Gardeus. This tunnel would pass in good part under 

Druid Rill Par k, aLd through a rock formation which, it is 

beHeved, li�s benEath all the hills in that quartPf. NEyer 
haviDg looked to diversion in that direction, and without 

pretending to have examiI;ed into or formed any judgment 

in the pr.mises (the plan lately �ugge�t€d by U.e mayor in 

his special message to the counen for improv€nlpnt within 
the city beiIJg still peDding), i� may yet be worth while to 
irquire into whM bas been the co�t of like tunneling, accom· 

plished in other parts of the world. The a/?gregate cost of 
this tunnel for JODes' Falls, the lenglit of which is 16,000 
feet, is put by its a uthor at $2,300.000, or $145 per linea 
foot, which is a fraction over $2 per cubic yard. With regard 
to other Lunnels already in existence, lbeir cost is giv(;n as 
foJows: The great Mont CeLil! tunnel cost about $300 per 

lineal foot, includiDg equipment of road, ete. The Kilsby 
double track railroad tunnel (England), in t.he construction 

of which very great difficulties were encountend from the 
tapping of quickpandH, co. t $26250 per lineal foot. Bletch· 
ingly tunnel, for a double track ldilroad in Eogland, CDst 
$120. Terre Noire, on tbe Paris, Lyons, aLd MeditHranean 

railroad, cost but $50 per foot; and the very difficult Hauen· 
stein tunnel, betw@en B8.s1e lind Btrne, Switz aland, co�t $133 

per lineal foot, The Hoosac tutlI.el, thJough a forIDlltioD 0 
mica slate and quartz, with workiDg shaft upwards of 1,000 
feet in depth, coat $300 per llnt al foot. 

These tunnels were all completed �Averal years ago, and 

tbe cost per cubic yud of material fxcavated varies from 

$150 to $14. The difficul·.ieB met with in tbeir fXfcution 
have hd to the invention of improved apparatus, by the Uf10 
of which tbe cost of boriDg, drilling. etc., is reduced hem 
100 to 300 per cfnt. Th� diamond boriog macl.ioe was tho· 

roughly te�ted by C�ptllin Beaumont., R. Eo, in LItDcasbire 
and Cumberland. At Stoughton, the borer reached a depth 
of 689 feet in two month�, tbat could not have been got at in 
1eos tban two year� by J:avd labor. In the Clifton tunnel, 

B,istol Port and Channel Dock Railroad, in liard mountain 
limestone, the drills advanced at the rate of two Incbes per 
minutt'-outside diametu of boring, two inches. The mao 
cbine advanced at about five tim�s the speed that could be 
attained by as many m.n as (ould find room to work at a 
heading. The motor is compresstd air. Dynamite is UBE,d 
for blasting, and found to answer admirably. With the aid 
of these machines the work of tUDDeling tbrough the hardest 

rock presents no difficulties of aDY extraordinal V character, 

and may be executed at a cost very little, if Hny, greater 

than the fxcav8.tion of the same material in open cutting. " 

-!Jal#mm'e S�tn. 
'ro the above, may b� added toe cost of th1l.t portion of the 

Underground Railway, in New Ycrk city, now near y com· 
pleted, on Fourth Avenue, between 44th �treet and Harlem 
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river at 133d street, a distance of about 4t miles.  This rail­
way ha6 four tracks, and consists chiefly of open cuts and 
t unnels, b llt includes a massive stone viaduct 60 feet wide, 
30 fe@t high at greatest elevation, and about 6,500 feet long. 
The open cuts are about 66 fe�t wide, walls included, and 
from 10 feet to 14 feet deep, spanned at the street crossings 
by splendid iron bridges. T h e  tunnels are of three kinds, 
brick arches. flat iron beam tunnels, and rock tunnels. Tiley 
consist of three parallel tunnels, one central and two sepa­
rate sid e tunnels, all occupying a space under the streets of 
about 70 feet in width by 30 feet in depth. At abo ut every 
half mile are roomy p assenger stations and waiting rooms, 
also constructed underground, lighted from the sidewalks. 
Altogether this is one of the finest examples of underground 
railway construction in the world.  It has been in progress 
for the paet two years, and will be finished in .J auuary next. 
The total contract price of this great work, including eta­
tion@, bridges, ballasting, viaduct, tunnels, changes of water 
pipes and sewers, is $6 395,070, being at the rate of a little 
under $285 per lineal foot .  Considering the large size, this 
is It very moderate cost ; and for once the city of New York, 
wbich pays one half of the bill, has not been cheated or im­
po�ed upon. 

We recently made a personal inspection of the work from 
beginning to end , clI.refll.lIy examined all the details of  con­
struction, and were much gratified to observe the extreme 
cafe taken to render every portion solid and enduring. We 
shall in our next c ommence a detailed account of the entire 
line, d rawings for which have been kindJy supplied to us by 
the o ffi cer in charge. These papers will be read with inter­
est by civil engineers in all parts of the world, as theJ' in­
volve mltny practical example8 of the most recent construc­
tion, executed under the supervision of individuals of emi­
nence in the profession. 

------------��-----------
EXPLOSIVE WOUNDS FROM J,ON·EXPLOSIVE BULLETS 

The use of eiplosive bullets in war is forbidden by inter­
national agreement. During the Franco- German war, the 
French were repeatedly accused of violating this humane 
compact ; and the charge, though indignantly denied, seemed 
tJ be j ustified by the nature of the wounds which the Ger­
man surgeons had to deal with. Where the ball entered, II 
�mdl round aperture would be observed, while its course 
within the body would freq uently be marked by a fearful 
shattering of bones, and its aperture o f  exit would show a 
ragged opening that one could thrust his fist in. Only by 
the nplosion of the baH on striking the bon e, it wall thought, 
could such m utUation ,be possible. 'rhe accused h ave now 
thl:l fnll though tardy satisfaction of having their in.nocence 
thoroughly established by German investigations. 

In a paper read last year before the German Surgical Con­
gres�, Professor 'vV. BUBel! , of Be'll», caUed lttt�nttou to the 
fact that wound s such all had been attributed to explosive 
bullets w ere m ad e  by the Chassepot bullet fired at ShOlt 
range. He explained the phenomenon by �upposing that 
tb e b �ll became melted an d broken up by forcible contact 
with the bone, and acted like a mass of shot on the parts be­
yond. That the ball would be h eated by the sudden arrest 
0f its motion , full or partial, could not be doubted ; and the 
spreading of the ball in s tar shape when fired against lin 
i.rou tltrget was urged as proof that the heating may be suffi­
cient to melt the lead. 

Dr. Augustus Ku@ter was not satisfied with thia explana­
tion, and has since been conducting experiments iYXl gnnshot 
wounds in animals at the RoyAl Military School at. Spandau, 

the results of which have been published in a late number of 
the Berliner Klinische Wochen8chrij't. In maki�g the ex­
periments, a large target was placed behind tlie animals 
(horses and wethers), so that the condition of the bullets 
could be observed after their passage through the bodies. The 
di�tance3 were five, twenty, one hundred, and eight hundred 
paces. The arms used were a muzzle-loading sporting rifle 
throwing a pointed bullet, the needle gun, and the Chasse­
pot, Mauser, and Henry-Martini rilles. The animals were 
first killed by a volley from all the weapons, and subse­
quently the carcages were used f,)r further experiments. 
Omitting details of interest  only to surgeons, the results of 
the investigation may be summed up as follows : 

1. There is no essential dtfference in the action of bullets 
on the living and on the dead body. Heretofore the opinion 
has been that gunshot wounds are more extensive in the 
living than in the dead body, and that by the wound it can 
be told whether the injury was done before or after death­
a position no longer tenable. Owing to the greater tough­
ness of the skin o f  animals, the aperture of exlt is not so 
large aa in the human body ; the destruction of the flesh and 
bones, however, is equally extensive. 

2. The extent of the destruction is in inverse ratio to the 
distance, and in direct ratio with the initial velocity of th e 
bullet. The sporting rifle made the simplest wounds. Then 
followed the needle gun , the Chassepot, and the Mauser rifle

­

which produced frightful destruction of the bones and soft 
parts. 

3. 'rhe d estruction of the tissue is produced by the lead 
becoming heated I\IId broken up, but without being m elted. 
The bullet is mechanically divided ,  leaving the finer partie 
cles of lead in the receSEes of the wound, while the fragments 
of larger size pass out along with pieces of shattered bone 
flesh, etc. Most of the Chassepot and Mauser bullets, which 
have the greatest initial velocity, passed through the animals' 
bodies reduced by one half or more, and greatly altered in 
shape, making on the target an irregular impression; sur. 
rounded by a crown of  small pieces 6f lead, carrying frag­
ments of bone, muscle, hair, etc. The wounds made at short 
range were frightful. 

4. The injuries described are made only by bullets of soft 

lead. The Henry-Martini rifle stands alone in using a ball 
of hard lead, or lead mixed with tin in the proportion of 
twelve parts to one. The initial velocity of the ball thrown 
by this rifle is almost as great as that of the Mauser, yet the 
wound produced by it is very much smaller. It makes a 
clean hole through flesh and bone neither shattering the 
bone nor leaving splinters of lead in the conrse of the wound. 
In one case only did Dr. Kuster find a Henry-Martini bullet 
much misshaTlen , and that time it remained sticking in it 
b one. On but one occas:on, when fired at a hundred paces, 
did it fail to pass through the longest diameter of a horse, 
while the M.<user bullets freqnently remained in the wound�, 
owing to the g reater resistance they had to overcome in COD­
sequence of their greater mi�shapement. 

Having shown that bullets of soft lead fired at short range 
act j ust like explosive bullets, and that a close combat with 
them can be nothing but a horrible butchery, Dr. Kuster 
protests against their use ; and as a duty to a brave oppo­
nent, he takes pains to say that the French stand thoroughly 
acquitted of the charge of having committed an act of un­
worthy and interdicted barbarity. 

• • • • • 
WHAT TEMPERATURE KILLS1 

At the present stage of enquiry, the very important bio­
logical question whether life does or does uot ever appear 
?therwise than as It product of antecedent life plainly hinges 
Oli thE} simpler qu.estion : What templ>rature kills ? In other 
words, what d�gree of heat i6 certainly fatal to living mat ­
ter ? A boiled egg will not hatch, boiled seeds will not ger­
mj.nate ; no animal or plant thus far experimented on hus 
been found to survive exposure to boiling water. Yet the 
appearance of living forms within hermetically sealed flasks, 
the contents of which have been boiled ten minutes or more, 
has been observed by too many trustworthy witnesses to be 
longer doubted. The question to be settled i s : Are there any 
forms of living matter, germs, seeds, or what not, that can 
endure 212° of temperature by Fahrenheit's scale ? And if 80, 
what higher temperature certainly kills them ? 

The first to attack the problem with scientific thorough­
ness and care was the acute and learned Abbe Spallanzltni, 
something over a hundred years ago. At that time Need­
ham was advocating the doctrine of spontaneous generation, 
on the strength of experiments similar to those which later 
investigations have made familiar. Spallanzani repeated 
the experiments,and found that the lower infusoria certainly 
would appear within closed vessels previously subj ected to 
boiling heat. The organisms themselves were killed by a 
temperature of 108§·0 Fah. Unwilling to accept the conclu­
sion arrived at by Needham. the Abbe assumed that the un­
known germs of the infusoria must be able to withstand the 
higher temperature, and thereupon set to work to discover 
whether the difference in _t� capacity oiresisting heat, ima­
gined to exist in this ease between parents and germs, could 
be justified by the establishment of similar differences in 
heat-r6�isting capacity between other parent organisms and 
their germs. By a careful aeries of experiments, he found 
that, while frogs and tadpoles perisheg. at 1110  Fah . ,  frogo' 
flggS appeared in some cases to resillt the temperature of 
1310 Fah. , none, however, surviving 144t 0 or upwardp. 
Aquatic salamanders and fish were l ikewise »:illed by water 
having the temperature of 111 0 .  Silkworms' eggs and the 
eggs of the elm moth failed!�o germinate after being heated 
to 140° Fah. The developed worms died at lOSi". Leeches 
perished at 1110 ; the nematoids known. as vinegar eels, at 
113° ; other aquatic worms at 1 1 1 ·, and water fleas at 107°. 
Thus, while about 110° Fah. sufficed to kill matured forms, 
their eggs were not killed under about 1400 Fah. 

Observations on seeds and plants were conducted in a 
similar manner, the water being heated slowly and the seeds 
and plants taken o ut as soon as the desired temperature was 
attained. Not one seed germinated after exposure to b oil­
ing water. Of the corresponding plants a few survived a 
momentary exposure to 156°, nOIle the temperature of 167°. 
(The grades of heat experimented with differed for the moat 
part by 5° Reaumur, or lIfO Fah . ,  80 that the thermal death 
point was not precisely noted.) 

From these experiments it was manifest that (1). flggl! Ian 
endure a higher degree of heat than the animals from which 
they are derived : (2) a similar difference exists beh�een 
plants and seeds : (3) seeds and plauts resist higher grades of 
heat than eg�s and auimals. Not a single living thing, 
however, egg or seed, animal or plant, survived a brief ex­
posure to a moist heat of 212� Fah. 

To the dryness of seeds was evidently due their ability to 
withstand heat better than eggs. Certain eggs r@semble 
seed in that they may be dried and yet develope after being 
placed in a suitable damp medium. Might not the lerms of 
the lowest animalcules likewise withstand desiccaiion , and 
in a dry state e'kcel seeds in power to bear heat, as the seeds 
excel eggs ? Inasmuch as the germs in question were invisi­
ble and unknown, they could not be subjected then to the 
test of certain experiment ; and on the ground of their hypo­
thetical existence and power, SpaUanzani was able to refuse 
assent to the probability of the germleSII origin of living 
m atter in the cases  und er consideration. 

Unfortunately for the panspermatist position ,Spallanzsni's 
assumptions are not merely not sustained but are positively 
contradicted by more recent investigations. Professor Bur­
den S anderson shows 1 hat, so far from being able to with · 
stand desiccation,the germinal particles of bacteria are killed 
by simple exposure for three days to dry air of the low tem­
perature of  1040 Fah. , and that the fully formed animalcules 
are deprived of their power of further development by 
thorough desiccation. Further, Dr. Charlton Bastian (who 
reviews this question of the thermal death point of matter 
very fully in the Oontemporary Review for September) has 

shown that all direct experiment, on the power of bacteria 
and their germs to withstand heat, leads to the conclusion 
that they are both killed by a brief exposure to a moist heat 
of 140° Fah. Many investigators, working independfntly of 
each other, and often without reference to the origin of life 
question, coincide in showing that, with certain peculiar I'X ­
ception�, the temperature of 140° Fah. , with moist ure, is 
fatal to living matter. 

In very many, if not most, cases the death point is much 
lower. Thus according to the observations of Spallanzani, 
Max Schultze,and Kiihne,simple aquatic o:rganisms die under 
temperatures ranging from 104' to 113° Fah. According to 
Kuhne, elements of the cold-blooded frog are killed at 104°. 
Stricker and Kuhne agree in fixing the thermal death point 
of the tisBue elements of warm-blooded man at 1 1 1  u ;  that 
of the tissue elements of plants, according- to Max Schultze 
and Kuhne,is from t16�0 to l1Sto : while Spallanzani, Liebig, 
Tarnowski, and others find that eggs, fungus, spores, and 
bactm'ia germs are killed at temperatures between 122° and 
140' ,  

The exceptional cases are the confervce and allied organ ­
isms obs@rved by Dr. Hooker in Sornjkund ,  flourishing in a 
hot spring of the temperature of 16So Fah. ; others in wat er 
of 174', as observed by Captain Strachey in Thibet ; iu 185" 
as observed by Humboldt in La C1rinchera ; 190°,a8 observed 
by Dr. Bremer in California ; and 2080,  or 4° below the boil­
ing point of water at sea level, as observed by Descloizeaux 
in Iceland. 

u It is It well known physical fact," says the late Professor 
Wyman, commenting on the examples of life at high tem­
peratures above given, " that living beings m ay be slowly 
transferred to new and widely different conditions without 
injury ; but if the same change is suddenly made, they per­
ish. In the experiments made in our laboratories, the 
change of conditions is relatively violent, and therefore lia­
ble to destroy life by its suddenness ."  

E ven if it  were possible for  living organi�ms to with­
stand suddenly the tempera.ture to which these exceptional 
growths have become inured through long periods of time. 
the difficulty atteRding the appearance of living forme, in 
hermetically sealed flasks which have been previously heated 
as high as 275° Fah. , as recorded in Dr. Bastian's latest EX­
periments, would not appear to he greatly lessened. The 
evidence is overwhelmingly against the survival of  living 
matter after prolonged boiling, much less aiter exposure to 
a tllmperature I:!ixty degrees higher. 

.. .  _ . .  
SCIENTIFIC AND PRACTICAL INFORMATION , 

WORKING- MEN'S HEALTH. 

From a report of Dr. Waller Lewis, a noted 1'lnglish phy­
Sician, regarding the �trealth <1rr 1l'l'ench working men, it ap­
pears that the percentage of d eaths fro m  consumption,  in 
1,000 cases collated, is for various trades as followa : Ex­
posed to vegetable or mineral emanati6ns, 176 ; to dust and 
fine particles, 145 ; sedentary occupations, 140 ; employed in 
close workshops, 138 ; exposed to hot and dry ail', 127 ; rf' 
quiring active muscular exercise, 89 ; re quiring exertion of 
voice, 75 ; working in open air, 73 ; exposed to animal ema · 
nations, 60 ; the remainder being made up of person s work­
ing in a stooping pOflture, exposed to sudden movements of 
the arms, or exposed to watery vapors. Concerning the 
effect of various employments on the eyesight, it seems that 
the aenae is injured by those working with polished metals,  
looking glasses, etc .  The smal1ness of obj ects and int ensity 
of direct or reflected light is also  a cause of impaired vision ; 
while astronomers who study the Bun have become totally 
blind, and opticians who daily exercise and test spectacles, 
etc. , engravers, watch makera, etc , are liable to amaurosis 
and amblyopia. 

THE POPULATION OF CHINA. 

Abbe David, who has recently devoted some years to the 
the exploration of Chinese territory and the study of the 
people, says that the estimate of f!tatis ticians that the total 
population of the Chinese JiJm pire is but 100,000,000 s oule is 
entirely incorrect. The error is due to the terrible ravageR 
_made in c@rtain small political division�,which have rebelled 
at times; and in which wholesale massacres have reduced 
the inhabitants to one half and in aome cases one fifth their 
former numerical strength. The province of Kiangsi is, 
however, the least populated,and the average of each canton 
therein is 4,000 people. There are 4,345 cantons, making an 
approximate total of 17,380,000 inhabitants .  Among the 18 
provinces of the Empire, it is certain tbat several largely ex­
ceed Kiangsi in poplilation ; but taking the above given aggre­
gate as a unit, there must be at least 300,000,000 individuals 
in the country. 

ACTION 0Jj' SULPHURIC ACID ON LEAD. 

From recent experiments by H. A. Mallard, it appears that 
acids below 61 ° Baume, concentrate by boiling until they 
attain a temperature of 433° Fah. , or that at which acids at 
610 Baume boil. They then attack lead, producing sulphur­
ous acid and some sulphate of the metal. Acids above 61 c 

Baume and below 65'5° Baume concentrate by ebullit ion up 
to 7800 Fah. , the boiling point of acids of the l atter den sity, 
when they attack lead, producing sulphate of lead, sulphu r­
ous acid, and a little sulphur. Acids of 65 5° Baume at 4820 
Fab. also attack lead, producing the results last mentioned. 

• .  8 ' ''' 
THE EAST RIVER BRIDGE.-It is expected tbat in four 

weeks from this date the Brooklyn tower of the East River 
bridge will be completed. On October 24 a bight of 259 
feet had been attained , and there were seven more courses, 
about 14 feet, of stone to be added. The anchorage on the 
Brooklyn side is also in a forward state, 
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PEAS THREE THOUSAND YEARS OLD. 
In the course of late explorations in the ancient ruins of 

Egypt, General Anderson, an English traveler, found, in­
closed in a sarcophagus beside & mummy, a few dry peas, 
which he preserved carefully and, on his return to Great 
Britain, planted in the rich soil of the Island of Guernsey. 
The seeds germinated, and soon two little plants appeared, 
from which, at maturity, sufficient peas were gathered to 
plant quite a large tract of ground in the following season. 

Some of the plants thus raised have attained a hight of 
over six feet, and have been loaded WIth blossoms of exqui­
site odor, and of a delica.te rose tint. The pecu­
liar feature of the growth is the stem, which is 
small near the Toot but increases greatly in size as 
it ascends, requiring a support to sustain it up­
right. The pods, instead of being distributed 
around all portions of the stem as in the ordinary 
plant, are grouped (as shown in our engraving, 
extracted from the London Graphic) about the 1l.p­
per extremity. 

The vegetable, it is said , belongs to the ordina­
ry garden variety ; but from its presenting the 
very distinctive differences above noted, it seems 
worthy of close botanical exa.mination. The peas 
are of remarkably fine flavor, excelling in delicacy 
those of the choicest known varieties. 

.. _ -
Discoveries by the Whe eler Explorln� 

Expedition. 

Professor Cope and Dr. Yarrow, of the Wheeler 
Expedition, have unel'-fthed, in the valleys of the' 
San Juan river, another immense deposit of fossil 
remains of prehistoric animals. A large number 
of vertebrates of enormous size, and of genera 
unknown to Science, have been found, together 
with others of very rare species, including skele­
tons of mastodons and mammoths, in a very per­
fect state of preservation. The fruits of the dis­
covery are not yet classified and arranged, eo that 
a complete list cannot be given ; but specimens 
have been forwarded to Washington, where, we 
understand, the naturalists have already begun 
work upon them. The entire collection is said to 
be a most valuable contribution to palreontology, 
and will add greatly to our knowledge of that 
branch of Science. We notice, also, that the in­
vestigations as to the living animals of the coun­
try explored, are mee,ting with excellent results. 
As many as 1,000 birds' skins have been obtained, 
including several of new varieties of birds. Five 
new species of fishes, it is said, have also been t 
discovered. 

.. _ .  
Waterprooftn� C ompoun d .  

This compound is prepared by melting paraf­
fin and adding gradually a suitable drying oil , 
stirring well to insure intimate mixture ; it is 
then poured into molds the shape of bricks or 
bbcks, and allowed to cool. The fabric to be rendered wa· 
terproof is rubbed over with a block of the compound, 
warming the rubbing face gently if the atmosphere is cold, 
and then ironing the cloth with a warm iron, or passing it 
between hot rollers. The application of this compound to 
leather and textile and felted fabrics is said to give excellent 
results, as, although it renders the cloth thoroughly water­
proof, it is not impervious to air. 

• ••• • 
THE AERIAL SCREW. 

Under this name, M. De FOll.vielle has constructed an ap­
paratus for testing the powers of various electric batteries, 
Using a winged screw, in the form of a ship's propeller, he 
i s  enabled, by counting the rotations, to ascertain accurately 

the power of any motor which he may apply to it. Our en­
graving shows clearly the manner of its use. With a 
screw of 12 inches diamE'ter and a motor of three mag­
nets weighing IIobout 2 Ibs. each, a speed of rotation of 5 
turns per second was obtained from a battery equivalent to 
6 Grove's 1I1ements. The speed can be minutely and pre· 
cisely adjusted by varying the battery power, and experi­
ments on the size and pitch of the blades of propellers can 
be read ily made. The inventor, in La Nature, recommends it 
to Mr. Bowdler's notice, believing that it would be useful to 
him in his military balloon experiments, of which we gave 
an illustrated description on page 67 of our current vo­
lume. 

J citutific jtutricau. 
Apparatus Cor Breathin� Barefted Air. 

M. Bert, ,whose interesting researches of the effects upon 
animal life of compressed and of rarefied air we have fully 
described, suggests a simple device for use by travelers as · 
cending high mountains or by aeronauts. It consists of a 
Y tube, one arm of which is connected with an oxygen bag: 
made of inelastic material. The other arm is open to the 
atmosphere ; and in a rounded portion inside, near its j unc­
tion with the balance of the device, is a small balloon of 
elastic material filled with ordinary air. The

' 
mouth is ap­

plied to the end of the straight part of the Y. .As the eleva-

[NOVEMBER 7, 1 874. 
Ne_ Railway ReCrl2:eratln �  Car. 

'rrial was made recently on the Great Western R ailway, 
Eng. , of a car, the invention of Captain Acklom, for the trans· 
port of meat in a purer and colder air than in the ordinary 
close cars, so as to preserve the freshness of the carcases.  
The car does not differ much in appearance from an ordinary 
railway wagon, and the patentee claims that it can be built 
at little more expense, and filled on occasion with any class 
of merchandise for which an artificially cooled temperature 
is not required. The body of the car consists of a double 
paneling of galvanized iron network, with the space between 

I 
filled with two couches of inodorous absorbent 
felt, the outer one four layers thick, and the inner 
one, an inch apart from it, but a single layer. 
The mesh of the external panel is much larger 
than the corresponding mesh inside, in order to 
permit free ingress to the heat and atmosphere. 
The inner panel alone forms a ceiling to the cham­
ber, and is covered with the felt, but with an in­
terval of a couple of inc1Jes between its surface 
and the arched outer roof. Thll object of this ar­
rangement is to admit the passage of a current of 
air when the car is in motion. Underneath is a 
tank from which water is driven by a forcing 
pump to a covered galvanized iron gutter, running 
round the edge of the roof, between the panels ; 
the outer felt is lipped in this gutter, so that the 
water is bound to percolate through it to a metal­
lined groove below, which returns the drip to the 
tank. The atmosphere coming in contact with 
the saturated felt causes evaporation, and lowers 
the temperature within, while the single inner 
layer of dry felt preserves the meat from mois­
ture ; and it is a curious fact, the warmer the wea­
ther is, the quicker the evaporation, and conse­
quently the cooler the interior. The carcases are 
strung up on a row of double hooks inside, as in 
a butcher's stall, and it is stated that one car can 
carry those of 17t bullocks, or eight tuns of meat. 
The trial may be pronounced satisfactory, al­
though the car is still susceptible of improve­
ments, the thermometer suspended within it hav­
ing registered only 62° Fah.,  while that of t.he 
outer atmosphere was ten degrees higker. Cap­
tain Acklom undertakes to supply provisions 
Bound and sweet to the salesman, even in the 
heat of the dog d ays, and to carry fish and newly 
killed meat two or three days, if necessary, un­
tainted. Poultry, milk, vegetables, and fruit can 
also be transported, in all their freshnesf!, in this 
felt convenience. 

PLAN T GROWN FROM A MUMMY PEA. 
tion of the person using the apparatus increases, the ball in 
the tube expands, owing to the decreased air pressure, and 
hence closes the orifice leading to the surrounding atmos­
phere. The supply for the lungs is therefore drawn in a 
greater proportion from the oxygen receiver, enabling the 
functions of resp iration to continue without uneasiness. 

• ••• • 
Non-Corrosive Pipes and Plates. 

A recent patent by W. A. Shaw, of New York city, has 
for its object to protect tubes or metal plates from corrosion 
by associating with them other metals or alloys, the presence 
of which renders the entire combination passive. It is known 
that the presence of platinum protects iron from corrosion, 
and that zinc will partially protect iron and copper. An in­

stance of the last named fact is the well known appli­
cation, by Sir Humphrey Davy, in sheathing vessels. 

One method of carrying out the present invention 
is to make a pipe or tube of any one or more of the 
ductile metals, by drawing, rolling, or by pressing 
said metals out of a cylinder through a die. At the 
eame time this operation is being performed, a rib­
bon, band, or wire of a protecting metal or metals 
is drawn through the die with the tube under treat­
ment, emerging therewith, either wholly or partial­
ly inlaid within the inside surface of the tube. One 
or more such bands may be thus inlaid , and they 
may be alike, or of different metals. The inlaid 
bands may be embedded in the shell of the pipe, so 
as to be flush with the surface thereof, or they may 
be allowed to project, so as to present a greater 
amount of protecting surface. 

It is alleged by the inventor that, when strips of 
lead and tin are simultaneously exposed to the ac­
tion of water, the presence of the tin effllctually 
protects the lead from corrosion, and that there is 

practica.lly no corrosiv e action upon these metals when asso­
ciated in this manner. 

• ••• • 
Chan/ites ot' the Sun's Apparent Diameter. 

The question of whether the sun's apparent diameter is 
subject to any changes which can be detected by observation 
is discussed in the Americrtn .Tournal of Science and Arts by 
Professors Newcomb and Holden. The calculations of these 
astronomers indicate that during some years (1864 and 1870, 
for instance) there was a tendency to a ten hou r vibration of 
the solar diameter. The conclusion, however, is that this 
correspondence cannot be attributed to anything but 
chance. 

I 

. .... . 
M. DE GROOF'S PARACHUTE • 

On page 99 of our current volume, we men­
tioned the death of Vincent De Groof, who was 

thrown, from a flying parachute of his own con ­
struction' from a hight of 80 feet to the ground and 
instantly killed. We now publish an engraving 

of the invention, which was, in general plan, an imitation 
of a bat's wings, the framework being made of cane, and 
the intervening membrane of stout waterproof silk. " The 
wings were altogether 37 feet long, with an average breadth 
of 4 feet. The tail was 18 feet by 3 feet. These wings were 
inserted lJlto two hinged frames, attached to a wooden stand, 
up(\n which the aeronaut took his place. He had three le­
vers, which he worked by hand, to give his mlichine propul-

sion or guidance, as might be required. His theory was that, 
having started from 8i given hight, he could manage his de­
scent so as to reach the earth by a sort of inclined swooping 
motion, without risk of concu 8sion. "-I1lustrated London 
NSW8. 

The result to the constructor is given above. 
• .  e. · 

THE Metropolitan RaHway of Constantinople is neMly 
completed. The brickwork of the tunnel, from POlra to Ga 
latz, has been finisked, and the rails ar6l now being laid. 
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THE RUINS OF TROY. 

The researches of Dr. Schliemann, on the supposed site of 
the city of ancient Troy, have recently been rewarded by dis· 
coveries which have a worldwide interest, proving not only 
the existence of the city, so often and so strenuously assert· 
ed to be purely mythical, but the general accuracy both of 
the Homeric and Virgilian, the Greek and La.tin, accounts of 
the people, their celebrated citadel, and its ten yea.rs' siege. 
These revelations prove incontrovertibly that the site of the 
city,supposed by Herodotus, Xenoph.n, Plutarch, and many 
other writers to be on the hights now ca.lled Hissarlik, was 
accurately laid down by those wri. 
ters. 

Indications of a destruction by 
fire, terrible enough to h.ave justi. 
fied Virgil's tremendous descrip.  
tion, have also been found ; and the 
Trojan goddess (Minerva) is ex· 
hibited,  in the form of ber favorite 
owl, on vases and earthenware 
utensils, on metal implements and 
trophies, and in every possible 
form. 

Several large earthen jars, of pe· 
culiar shape, were discovered by 
Dr. Scbliemann ; and we publish 
an engraving of them in 8itu, for 
which we ale indebted to La Na. 
t'uTe. 

NeW' Steamer. 

J rimfie !mtrieau. 
comfort the passengers within it may enjoy will be due not 
to the action of the ca.bin, but to its position in the mid 
length of the ship, where vertica.l motion is reduced to a 
minimum.-The Flngineer. 

• ••• • 
PreservlDI:' Gum Arable Mucilage. 

A writer in the Journal of Pharmacy states that the insta· 
bllity of mucilage of gum arabic may be overcome by mixing 
with tolu water. Tolu water is prepared by rubbing two 
fluid drams saturated tincture of tolu with fOllr drams 
carbona.te of magnesia, and then adding two pints of water, 

Fig. 3) forms an acute angle. Referring to Fig. 1, the same 
shape, X, is combined with whole bricks to make an obtuse 
angle. It should also be noticed that the method of laying 
the bricks reeuIts in forming a perfect bond ; thus,in Fig. 1 ,  
the second brick, X ,  from the top, instead of having its 
square portion directly under the corresponding ps.rt of the 

brick of like shape immediately above, has it on the oppo · 
site wing of the angle, at D. The fourth brick also has its 
square end on the same s ide, and the intervening space is 
filled with a common brick, E. In Fig. 4, both bricks are of 
particular form. A2 has one end formed to certain angles ,  

and A I i s  somewhat similar t o  X, 
though having certain easily detec· 
ted points of difference. 

In Fig. 2 a combination of forms 
AI, A2, Cl, and C2 is shown, the 
mode of making the bond being as 
already described. Thus bricks of 
forms CI and C2 are uppermost 
then forms Al and A2 succeed, and 
so on alternately. 

In Fig. 1 the result is a neat an 
gle, ornamented beside with a bead· 
ing ; while in Fig. 2 the bead is reno 
dered more ornate by alternating 
the forms Al and CI.  A handsome 
finish is thus given to the junction 
of the walls. 

These bricks are, of course, sus· 
ceptible of a variety of modifica· 
tions in form, adapted to different 
classes of structures. It will readi· 
ly be seen, however, that the prin. 
ciple is such as to enable any de· 
sired angle to be built without 
changing the figures of the bricks 
as produced by the manufacturers. 

A new and economical steamer, 
named the Ferdinand Vandertael. 
en, has lately been built and tried 
at South Shields, England. Her 
length is 273 feet ; breadth, 34 
feet, and depth, 24 feet 6 inches. 

, The. diameters of -the cylinders are : 
high pressure 32 inches, and low 
pressure 60 inches, 3 feet stroke , 
working pressure, 70 lbs. per s quare 
�!lch ; the maximum power d eve· 
loped was 395 in the high pressure 
and 408 in the low pressure en. 
gines, making a total of 803 indio 
cated horse power. The. coal bu:ont 

EARTBENW ARE JARS FOUND IN THE RUINS OF TROY, 

The inventor is Joseph E. Bil · 
lings, of 33 School street, Boston, 
Mass . , to whom all communications 
with reference to obtaining rights 
to manufacture, or for further in· 
formation with regard to the uses 
and capabilities of the bricks, may 
be a ddressed . Patented September 

1 , 1874. 
during the test was at the rate of 880 lbs. per hour, or 1 '54 
lbs. per indicated horee power per hour. The speed of the 
ship, ascertained by the pa.tflnt log, was 11 knots per hour. 

• ••• • 
Predicted Failure oC the Bessemer SW'lnglng Saloon. 

O llr own experience at sea. in all sorts of weather and in 
all kinds of boats-from a fisherman's coble in a chopping 
sea to the Irish mail boats in a gale-leads us to hold as a 
matter of faith that rolling does not cause sea sickness in 
even the most delicate organization, and that pitching dces. 
The original Bessemer saloon provided for pitching as well 
as rolling, but the saloon as fitted on board the Bessemer can 
move athwart ship only, and consequently deals only with 
rolling. Mr. Bessemer has, in a word, abandoned the idea 
of contending with the true cause of sea sickness, and con. 
fined his attention to combating what is a very secondary 
evil indeed, if it can be called an evil in any sense as regards 
the causation of sea sickness. This being the case, a passm. 
ger on the d eck abreast the saloon will be just as likely to 
escape the horrors of a Channel passage as it  he were in the 
saloon, except in so far as ihe rolling of a vessel of such 
great width may in a measure approximate, in its effects (on 
any one standing near the bul w arks, to the pitching m otion 
of a shorter ship. The reason why pitching causes discom. 
fort  is, physicians tell us,  because the contents of the abdo. 
men rise by their own inertia, to speak a little incorrectly, 
against the descending diaphragm. 'fhe motion of a pitch. 
ing ship in a gale is very considerable. Thus it has been 
shown that the taffrail of an American liner often falls 
through a vertical space of 30 feet in about one second when 
running in a heavy sea. The effect of such a drop as this is, 
beyond all comparison, more severe than anything rolling 
produces. We do not think that Mr. Bessemer was unwise 
to aba.ndon that portion of his original scheme which dealt 
with pitching. It is very difficult, indeed, to see how, on 
the one hand, he could have retained it and a reasonably 
light :draft of water together, and, on the other, of what 
possible utility it would be in his ship. The swinging cabin 
is already amidahips, and will therafore have the least pos. 
sible motion ; and what remains, c()nsisting as it does of the 
bodily rise and fall of the ship as she mounts a wave or it 
passes from beneath her, c()uld not be affected by any me. 
chanical expedient placed at mid length. To be really use · 
ful, the swinging saloon should be nearly as long as the 
ship, and at the same time narrow ; and it should be so bal. 
anced, l ike a scale beam, and so geared that, however much 
the b ows and stern of the hull rose and fell, the swinging 
deck would remain approximately horizontal. Thus, sup. 
pose that such a saloon was fitted to an Atlantic mail steamer, 
then a passenger berthed aft, instead of rising and falling 
through a range of 20 feet or so, perhaps six or eight times 
a minute with varying velocities, would always remain prac· 
tically at rest, the ship alone rising and falling. Again, if it 
were possible, a small saloon near the bow might be mounted, 
/3&,y, on a hydraulic ram, and caused to apparently rise and 
fall, but really to rema.in motionless, while the ship pitched. 
In a saloon fitted in this way we believe that perfect immu· 
nity fron sea sickness, or nearly so, might be secured. But 
Mr. Beseemer has done nothing of the kind, and his swing. 
�g cabill will be f)orrespondingly il1e1llcient, Whatevel' 

and filtering. It is believed that tolu preventB changes in 
liquids upon the same principle and as effectually as benzoin 
obviates rancidity in unctuous substances. Its preservative 
influence might be utilized in the preparation of many sirups 
and mixtures which are remarkable for instability. 

• ••• • 
UNIVERSAL ANGLE BRICKS. 

In order to build oblique angles in constructing brick 
walls, the usud plan is to have bricks specially made for 
the purpose (if the work be carried on during the brick· 
making season), or else to have the ordinary shaped bricks 
ground to the required form. That this entails trouble, de. 

lay, and expense, maBons and architectB are generally well 
aware ; and hence no further reasons are needed for direct· 
ing attention to a recent invention, which is designed to ob· 
viate the difficulties mentioned, 

It is proposed to manufacture the brick in the forms 
marked X, Al, A2,in Figs. S and 4. With X, an ordinary brick, 
with 0116 corner broken off (laid beside it, as showl1 at E, 

We understand that arrangements are now in progress 
for manufacturing in New York, Boston, and Philadelphia. 

• ••• • 
Mind Reading • 

The professors of Yale College, New Haven, Conn. , have 
lately been entertained by the performances of J. R. Brown, 
the mind reader. 'fhe learned professors indulged in hiding 
coins, pencils, cards, etc. , in books, c()rners, and drawers. 
Brown was then placed en rapport with the hidee, that is, he 
took the hand of the person who hid the article, or took hold 
of a line held by that person. Bro wn, although blindfolded, 
would lead the individual to the exact spot, and find the 
article. Professor Thacher purposely imagined a pain 
located under his nose. Brown immediately placed his fin· 
ger in the precise spot. Professor Marsh imagined a par. 
ticular word, wrote it on paper, and gave it to another person. 
Brown spelled it out at once by pointing to the respecti.ve 
letters in an alphabet written on a black.board. The venera· 
ble Ex-Presiden� Woolsey concealed a coin under some 
books, but his mind was probably hazy, for Brown could not 
quite find �t, though h e  came near the spot. But when put 
en rapport with a younger man, Profensor Whitney, Brown 
immediately found the coin. Professor Bre wer placed a tape 
measure in a distant apartment ; Brown promptly went, blind .  
folded, to the place and found the article. Professor Fi sher 
gave a pencil case to Professor Johnson, who gave it  to Pro· 
fessor Thacher, who concealed the article. Brown led the 
latter directly to the spo t, and found the pencil. Plofessor 
Lyman held a paper on which words were written by Profes·  
sor Fisher, and, blindfolded, Brown spelled the words with· 
out difficulty ! Having witnessed so many of these curious 
experiments, it is to ba hoped that the learned professors of 
Yale will be able to Ilxplain how they are d one. 

• ••• • 
Artificial Bone Black. ' 

The only process which allows of producing artificial de· 
colorizing charcoals,  approaching, in their properties to bone 
black, consists iIi impregnating woody matters with phos· 
phate of lime dissolved in hydrochloric acid. The phos· 
phates are thus distributed as they are in natural bones. The 
mass thus prepared is ignited. The difficulty consists in 
obtaining products of a sufficient density !lnd mineral rich­
ness, and free from foreign salts. The charcoal obtained has 
to be washed in excess of water to remove chloride of cal· 
cium, if poor coprolites have been employed. The author 
uses the coprolites found in small granules in the gray phos· 
phatic chalk of Ciply. -M. Melsens. 

• I •• • 
IN our article on the hydraulic ram, page 259 of the current 

volume, the first part of the description of Fig. 4 should read 
as follows : The pipe, A, leads t() a source of supply higher 
than the ram, and the pipe, B, connects with the place which 
iB to be drained. The distance from the end of the pipe, B, 

to the valve, D, must not be greater than the hight to which 
water will rise in a,vacuum. 

• f •• • 
FROM a late report of our diplomatiC representatives in 

Paris, it appears that the commerce of the United StateB with 
that city reaches an as'gtegate of seventy millions of dollall 
per year, 
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ASTRONOMICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 
processes of spontaneous coagulation happening during life 
establishes a relation between the formation of fibrinous 

For the computations of the following notes (which are clots and the accumulation of carbonic acid in the blood, or 

approximate only) and for most of the observations, I am the alteration of the orgll.ns charged with the elimination of 
indebted to students. M.M. the same. 

POllitionll of' Planet II f'or NovelDber. 1 8 74. 
Mercury. 

Mercury rises on the 1st of November at Sh. ; 17m. A. M., 
and sets at 5h. 39m. P. M. On the 30th,Mercury rises at 5h. 
23m. A. M. , and sets at 3h. 33m. P. M. It cannot, there · 
fore, be seen in the early part of the month, and in the lat· 
tel' part should be looked fer in the morning. 

Venu •• 
Venulil i s  at its greatast brilliancy on the 2d of November, 

when it comes to meridian or souths at about half past two 
in the afternoon. It riBes on the 1st at 10h. 22m. A. M. , and 

sets at 6h. 36m. P. M. On the 30 th, it rises at Sh. 23m . 
A. 1\1. , and sets at 5h. 7m. P. M .  

It should b e  observed in the early part o f  the month, and 
can be seen, a very conspicuous obj ect, in the southwest. 

Marll. 

Mars is not well situated for observation. It rises on the 
1st  at 3h. 11m . A. M. , and sets at 3h. 2 1m. P. M. , coming 
to the meridian in the daytime. On the 31st, Mars rises at 
2h. 4Sm. A. M. , and sets at 2h. 6m. P. M. 

')· uplter. 

.Tupiter is not well situated for observation ; and according 
to the An;eri�an Nautical Almanac, its satellites cannot be 

aeen before the 5th of November. It rises on the 1st at 4h. 
16m. A. l\f. ,  and sets at 4h. 2m. P. M. On the 30th, Jupi­
ter rises at 3h. 21m . A. M. , and sets at 2h. 22m. P. M. 

Saturn. 

Although Saturn is very far south in declination, it is 
well situated for observation , and will richly repay any one 
who looks at it, with the aid only of a small telescope. The 
ring is ao situated that the base can be seen both above and 
belo w its plane, and on fine evenings the division of  the 
ring can be traced . A telescope whose object  glass is t wo or 
three inches i n  diameter wlll show the ring, and possibly 
the largest satellite, 't' ittln. With a large telescope, the 
other satellites are aeen as very minute points of light. 

Saturn rises on the 1st at lh. 10m . .p. M. , and sets at 10h. 
4tim. P. M. On the 30th, Saturn rises at 39m . before noon, 
and aets at 9 o'clock P. M. 

Uranus. 

Uranus rises at 11h. 22m. P. M. , and sets at lh. 2Sm. 
P. M. of the nex t day. On the 30th, Uranu s rises at 9h. 
2Sm. P. M., and sets a little before noon the next day. As it 
is in northern declination about 17°,  it attains a good hight, 
and can be seen on the meridian in the early morning. 

Neptune. 

Neptune cannot be Been without a good telescope. On 
1st, it rises at 4h. 32m. P. M., and sets at 5h. 40m. A.M. On 

the 30sh, it rises at 2h. 36m. P. M., and sets at 3 b .  42m. next 
morning. 

Sun Spots. 

The record is from October 2 to Ontober 19 inclusive ; but 
owing to cloudy days , pbotographs have been taken only on 
the 2d, 3d, 5th, 9 th, 12Lh, 16 Lh, 17th, and 19th. On the 2d a 
group of spots, comprising three of good sizt< and several 
�maner, was seen within the eastern limb and belo w the 
center. Pictures of the 3d and 5th showed the same group 
moving across the disk with the revolution of the sun on 
its axis. On the 9th, the same group appeared just within 
the western limb, the three largest spots elongated and the 
faculre very marked.  Two pairs of small spots were also 
Been following the group, one above and the other below the 
sun's equator. On the 12th, all the spots seen in the last 
picture bad disappeared except the lower pair, which had in· 
creased in size. On the 15th, appeared another pair, of about 
the same size as those last seen, and a single spot j ust with· 
in the eastern limb. On the 16th, the same spots, with an· 
other nearer the eastern limb, and on the 17th still another 
at the east and lower. On the 19th,no change was perceived 
except that caused by the sun's motion. 

BarolDeter and ThermolDeter. 

'1'h(ll meteorological journal from Sept. 20 to Oct. 17 
gives the highest barometer, Oct. 15, 30'36 ; the lowest 
barometer, Sept. 29, 29'46 ; the , highest thermometer, Sept. 
25, at 2 P. M. , 73' ; the lowest therlD.Dmeter, Oct. 15 at 7 
A. M., 27'5°.  

AlDount of' Baln. 

The rain which fell during Sept. 20 amounted to l 'S 
inches. 

The rain which fell during the night of Sept. 2S and the 
day of Sept. 29 amounted to 0 '42 inches. 

The rain which fell during the day of Oct. 2 amounted 

to 0 '11  inches. 
The rain which fell between the night of Oct. 6 and the 

morning of Oct. 9 amounted to 1 '5 inches. 
The rain which fell d uring the night of Oct. 9 and the 

day of Oct. 10 amounted to 0 '21 inches. 
. . . . .. 

ERect of' Gases In the Coagulation of' the Blood. 

MM. Mathieu and Urban give the following conclilsions 
as the results of their studies into the above subject : .  Blood 
deprived of carbonic acid by exosmose or by any other pro­
cess does not coagulate until it regains the gas thus lost . 
The affinity of the blood globules for carbonic acid is evi. 
dent. The coloring matter of the blood fixes the gas as 
readily as it does oxygen. Both oxygen and carbonic acid 
gases are occluded in the red globules. The coagulation of 
the blood by supersaturation is produced in pulmonary as· 
phyxia, after a stoppage or extreme slowing of the circula 
tion and after inflammation. The examination of different 

The Plumber' lI DeCenee. 

To the Editor of the &ientijic American : 
Bearing cheerful testimony to y our general fairness, can· 

dor, and good nature, it is to be regretted that they have failed 
you in treating this tender subject. Our unfortunate occu· 
pation seems to have achieved a painful and unenviable pro­
minence of late, by being made the tarl!l'et of savagely jocose 
and furiously sarcastic attacks. 

Just complaints of the imperfect work of plumbers may 
be accounted for by the amazing want of j udgment tbe 
owner of a house containing modern improvements displays 
in the selection of a plumber. If he becomes the owner of 
a horse, the blacksmith who shall shoe him is cho�en after 
a most thorough investigation into his melits, and after con­
sultation and advice with posted friends. If he be the pos­
sessor of a fine watch, the artificer who shall regulate, clean, 
and repair it is selected with great care, and on no account 
will it be entrusted to a new or unknown party. But if the 
same man builds a new house, or buys an 01.1 one requiring 
fepaite to its plumbing, straightway he rushes round to 
se'archcafter-the best plumber ? Far from it. He has heard 
that all plumbs-rs are robbers, and he is going to find a cheap 
man if it takes a month. Of course he succeeds, and of 
course he gets a botched job. Or, more fatal blunder still, 
purposing to save bother, he permits or requires the builder 
to include plumbing in his estimate, thereby making it to 
the strong interest of the builder to put in the cheapest 
plumbing that will pass inspeCLion. 

No one but an expert can tell by inspection whether 
plumbing is well or ill done. The incom petence of archi 
tects and building superintendents in this respect is well 
known and frankly confessed by the best of them, who do 
not feel obliged (as third rate men generally do) to know 
everything. The writer has known of p ipes one and two 
grades lighter than the specifications calle d for being put in 
undilr the very eyes of architects, who wele thoroughly hon­
est and could not have been suborned to wink: at the evasion 
had they known it. 

The employment of the cheapest mechanics who can be 
made to pass muster and the too rapid pushing of the work 
make it impossible to thoroughly test the material and work· 
manship as it progresses. Solid or leaky j oints are not the 
worst, though perhaps they are the most annoying, effects of 
a bad j ob of plumbing. 'fhey are apparent at once, and the 
contractor is obliged to put them in order ; but a j ob put up 
with light or inferior material runs very well for a while, 
until c0nstant expansion by continued pressure produces a 
burst. This is no sooner repaired than another appears, and 
another, and the jobber who has been called in (!Lnd who may 
be an entirely different party from the one who did the 
original j ob) gets all the blame of not being able to " fix a pipe 
so tbat it will stay fixed. " 

Much complaint is made of the exorbitant charges of 
plumberfl, mainly in j obbing or small work. As honest me­
chanics do not make exorbita nt charges any more than hon. 
est men pick pockets, it only remains to explain why hon ­
eet charges are sometimes high. A c ustomer calls to say 
that It faucet is out of order. Desiring to find out accurate­
ly what is to be done, you ask how it operates : " Oh, it 
just drips constantly ; won't shut off !"  " Well, does it turn 
to a stop, or will the handle revolve continually f' He 

" don't know. " You suggest sending a new faucet, in case 
it should be needed . With a look of excessive sharpness, he 
exclaims :  " No, you don't. Your men would soon find a way 
to make it necessary. A little packing is all you want." As 
a d ecent self-respect stops argument here, the workmen are 
sent out .  Upon reaching the job (perhaps miles away), the 
thread is found to be stripped or the wings worn off, and the 
faucet worthless. The helper is dispatched for a new one 
and the time charged . When the bill is presented, the agony 
is fo;arful. " Your man j ust sat around and talked to the 
girls, while the boy went after something. Do you 
suppose I am go:ng to stand that ?" Another customer 
drops in and says tbat his wife wants a plumber sent up. 
" Don't know what's the matter. Reckon its something 
about the cocks. " A man with proper tools for soldering, 
packing, etc. , is sent up, and finds that a water closet or 
d rain is choked, or p erhaps that the gas leaks ; and the tools· 
he has (usually a good load) are not at all that he needs. 
More delay and more of the running, which so exasperates 
the unfortunate customer. Who is to blame ? 

It is true that much incompetence and dishonesty do ex­
ist, and probably will until competence and honesty are 
better paid . The mechanic who promptly, faithfully, and 
carefully looks after his work is worthy of his hire, even i f  
the price i s  a little higher than that o f  the incompetent and 
careless. Probably the touchstone of the whole matter is 
contained in your aspiration for " a  plumber who will do 

his work well at a moderate cost. " If a man thorougbly 
and faithfully lIuperintends his workmen, he is no more reo 
eponsible for the original cost of his work tban his custom· 
ers are. His n;aterials, of lead, iron, brass, and copper man· 
ipulated to a high degree, are expensive in the n!Lture of 
things, and bills including the se will necessarily be large. 
If your wish could be modified to a desire for a plumber 
who will faithfully execute his work and b e content with a 
reasonable profit, it may be confidently expected that by 

patient searching you will find him out. 
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When it becomes the practice to bestow upon honesty, abi 

lity, and industry the p remi um which they earn and deserve 
parties who can " fiJl the bill" will abound. 

I feel that the spirit of the foregoi ng remarks bas a wider 
range and larger application than the immediate subject of 
discussion. O. C. DEWSTOE. 

C leveland, Ohio . 
------------4.�'.�' •• ------------

The Machinery at the Fair. 

To the JiJditor of the &ier:tijic American : 

Your correspondent " Esor, " writing in your issue of Octo­
ber 1 7, concluded his remarks, in regard to an axle lathe of 
our manufacture, as follows : 

" On the tool post, however, hi a taper washer, by means 
of which to regulate the hight of the turning tool. With 
Buch a washer, it is impossible to put this lathe to the full 
d uty it will perform, because, the face of tbe washer not 
being parallel or level with the face of the holding screw, 
the tool is not so firmly clamped as a heavy duty will 
require. The centers are not  yet turned up, indicating that 
it is not intended to put any work on t h e  lathe, an omission 
to be regretted. "  

W e  take no offense a t  j ust criticism ; but w e  beg t o  dfmur 
to the Btatement that " it is impossible to put this lathe to 
the full duty," etc. Very nearly two bundred and fifty of 
these lathes, built by us in the past thirteen years, all with 
substantially the same arrangement for adj llsting and hold­
ing the tool, have been put into operation in the United 
S cates, Canada, C uba, and South America. No complaint 
has ever reached us as to difficulty in holding the tool. 

T wenty complete and well fitted axles have in a number 
of shops been turned on one lathe in ten hours ; even this 
has been exceeded in some instances ; in one case, twelve 
were turned in five hours. This we consid er tolerably 
" heavy duty," and think the t ool must have been " firmly 
clamped" at pretty short intervals, without much delay or 
difficulty. 

As regards the omission to put work into the lathe during 
tbe exhibition, it would plainly be impracticable, in such a 
place, to sup ply it with material, even for a small proportion 
of the time : a circumstance which we regret as much aa 
any one. WM. B. BBMBNT & SON, 

Philadelphia, Pa. 
• • • • • 

Rapid Ralhvay Travelin&,. 

To the Editor of the &ientijic ilmerican: 

A train consisting of three cars, drawn by engine 97, 
driven by Joseph Losey, ran from E lIoston, Pa. , to Jersey 
City, a distance of 74 miles, in 79 minutes running time, an 
average of 56l: miles per hour. This does not show full 
speed, as three stops were made ; and although I have 
deducted the actual time that was lost at the stations, tbere 
bas been no allo wance made for slowing down and getting 
under headway again. The distance from White Houee to 
North Brancb, 4lu miles, was run in exactly 4 minutes. The 
road between the last named points is comparatively straight 
and level ; the time was taken acouratlilly at both s tations, 
and by stop watches on the train . 

The engine, an anthracite coal burner, was originally of 
the Grant pattern, with 16 inch cylinders. S he has been 
rebuilt, and her cylinders now are 17 by 22 inches, and her 
d ri vers are 5 feet 10 inches over the tyres. 

Hampton Junction, N. J. CHAHLES WARD. 
. .• �, .. ------------

�'he Eucalyp tus and the Ph)'lloxera. 

To the Editor of the &ientiji.<J American : 

I have been informed that the Tasmanian blue gum tree 
(eucalyptu8 globulu8) is acclimated in the southern portion of 
France. In that territory, possibly in the immediate vicinity 
of trees of}hat species, there are large numbers of cultivated 
grapevines. Perhaps it would be well to examine the grape­
vines so located and ascertain if they are exempt from the 
ravages of the phylloxera. The blue gum trees appear to be 
suitable for the vineyard : they grow rapidly, straight, and 
firm,and would afford an admirable suppor t for the wire ; they 
cast no injurious amount of shade, and are known to be an 
antidote for that vapor of parasites called miasma. 

New York city. ROBERT BRUCE STUART. 
• • • • • 

Cable '.I'elegraphy. 

To the Editor of the Scientific American : 

In your last issue you print a paper read before the Brit. 
ish Association by W. K. Winter on an improvement in 
cable telegraphy. 

Allow me to atate that �he principle shown was invented 
by myself and patented both in England and this country 
s ome three years ago. It is used by the Automatic Telfgraph 
Company of New York . 'fHOMAS A. EDISON. 

Newark, N. J. 
-------���---------

The surgeons of the Hotel Dieu at Montpel ier. France, 
have had for some time past a queer case on their handa, of 
a young man who swallo wed a fork. The fork still remains 
somewhere in the body, and, strange to say, occasions no 
particular inconvenience to the patient, although over a 
month has elapsed since the accident took place. At the 
same hospital an individual, while in a state of delirium, 
lately ate a thermometer, g14Hs and all. The doctors are 
sorely perplexed for a way to extract the intruding obj ects. 

• • • • • 
A RECENT patent for a map consists in having tbOl!e portions 

intended to represent the rivers, lakes, and ocellns filled with 
actual water. This is done by attaching the map to a back 
of wood of suffi cient thickness. The rivers, etc. , are dug 
out, filled with water, and glazed. Such maps may be hung 
upon the wall in the usual manner. 
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PRACTICAL MECHANISM. 

NUMBER X Il .  
B Y  JOSHUA ROSE. 

TURNING CRANKS. 

A crank having a plain surface on its back should have 
Buch surface planed true. The large hole should be

' 
bored 

first, the cr�nk baing clamped with its planed surface to the 
chuck plate of the lathe, when the hole may be bored and 
the face of the hub trued up. To bore the hole for the crank 
pin, clamp the face of the hub of the crank, which has been 
trued up. against the p ate of the latue (the crank pin eud of 
the crank being as it were suspended) : then bolt two pla,tea 
to the chuck plate, one on each side of the crank at the end 
to be bored, and place them so that t,beir ends j I1St come in 
contact with the crank end, as shown in Fig. '1', a a being 

betw 'en the centers. The ball is then taken from the chuck 
by tapping the former lightly with a piece o f  woad, and is 
replaced in the chuck in sur-II a position that the part of the 
ball which haa j ust been scraped will now be inside the 
chuck, when the exposed half of the ba.ll may be in turn 
trued up with the scraper ; which being done, the ball is 
again removed from the chuck and replaced in such a posi. 
tion that the turning marks WJll be directly across the pre· 
vions ones on that half of the ball, the scraper being then 
applied in the same manner as before. The ball being again 
removed from the chuck and replaced so that the part last 
scraped wlll be inside the chuck,the p rocess of 9 cnping is reo 
peated, when the ball will have been made round �XCBpt in 
so far that  some of the scraper maIks may be a little 
deeper than others. The posi tions in which the ball has 
been turned during the 10ur chuckinga may be clearly un ' 
derstood by making a comparison of the ball to the earth , 
tbe stems representing the north and south polea. The 
turning marks made while the ball was between the latter 
c�nters will be in the same re'at,ive p osition as the lines reo 
prt'senting longitude. The first two turnings in the chuck 
will leave the turning marks in the same relative position , 

as the lines representing latitude, and the second two turn· 

ings in the chuck will again represent the lines denoting longi. 

tude. The operation of scra ping may then be repeated, the 
ball being reversed indiscriminately in the chuck aud scraped 

very lightly and as evenly as possible, after which the bal! 

c'u�ter may be applied. 

of the chuck after the roughing out is com plete, taking the 
finishing cuts with tb.e j aws clamped as lightly as possible 
upon the work ; because when the j � Wi! of a chuck are screwed 
upon the work with great force, they spring it out of itm 
natural shape. 

� 
� 

the chuck plate, B the crank, C the clamp holdin g the turned 
faca of the inside hub of the cfaLk to the cbuck plate, aI d 
d d the plates �teadying the end of the crank to be bored, 
so that it shall not move its position on the face plate (or 
chuck plate) fro� the .pressure ' of the cut, and E a weight 
bolted to the chuck to counterbalance the heavy end of the 
crank. It is obvious that, if the crank be a heavy one, two 
or more plates may be used in place of the plate or clamp, C. 
A crank chucked in this manner will po practically true pro· 
viding the chuck plate be true, even if the cut taken off the 
back by the planer were not true, or even though there had 
been no cut taken off the back, and the crank had, in conse· 
quence, been sprung in the first chucking ; because the face 
of the hub (or boss, as it is sometimes called ) wilt, under any 
circumstances, be true with the hole,both having bepn turned 
at one chucking ; and even if the c rank were twisted in chuck· 
ing, the face will follow the h:>le and remain practically true 
with it. 'fhis face, being in the second chucking bolted to 
the face plate of the lathe, will be held as true as is the face 
plate, and cannot epring from t:\le pressure of chucking ; 
neither can the crank pin end spring in the second chucking, 
beeaue6 it does not receive any strain from either bolts or 
clam pB. Furthermore, i f  the faca plate is out of true across 
its face (that  is, hollow or rou nding), the la� ;  hola bored in 
the crank will, if chucked in this manner, IJe out of true to 
only the same deg ree as is the face plata. 

If, on the other hand , both holes of the crank lire bored by 
clamping the planed face of the crank against the faceplate, 
merely turning the crank end for end to bore the last hole 
the holes in the crank will b�, when finis bed, out of tru� 
with each other to twice the amount that the faceplate of 
the lathe is out of truP,or to twice the amount thltt the planed 
surface is itself out of true, from being sprung in chucking 
on the planer, from having its skin removed, or from other 
cltuses. If the face plate of a lathe is known to be hollow 
or round in the plane of its fate, a piece of paper or other 
Bubstance, of the thickness necessary to compensate for the 
defect, may be placed behind the c rank and between it and 
the face plate, in the position requisite to effect such com. 
pllnaation. 

Weights sufficient to counterbalance the overhanging 1;1Ild 
of the crank shoul d  be bolted to the face plate on the side 
opposite to such end, as shown at E, Fig. T. 

BALL TURNING. 

The best method of turning balls, such as are sometimes 
used for the valves of pumps, is as follows : The ball should 
be cast with t wo round stems on it, so that the stems can be 
placed between the centers of the latht> while the 'ball is 
roughed out, which may be dot e by a front tool for brass. 
cutting the b9.l1 down to within 3)' inch of the reqllired 
diameter, and gaging it as nearly round as can be done by 
the eye and a pair of callipers. If,however, there are several 
balls to be turned, a gage may be mad e by filing out a sog­
ment of a circle (equal to, say. it of its circumference) in a 
piece of sheet iron about -.}2 of an inch thick. After the ball 
is roughed out, the stems must be cut off, cafe being taken 
not to cut them off too deep. The next operation is to chuck 
a block. of tin or of equal parts of tin and lead, and to bore 
a hole in it equal to about ITi of the diameter of the ball, 
into which hole the ball may be lightly tapped with a piece 
of wood, 80 that the chuck will revolve the ball and hold it 
sufficiently firmly to ad mit of its being scraped by a hand 
scraper, sho wn in Fig. U, a being the cutting edge. 

a �_J1i_' 'J_" 'll_ .. __ _ 

�----------------.... --� 
The ball should be so placed in the chuck that the scraper 

marks will cross the turning marks 8lread y on the ball ; and 
the scraper may then be applied , taking off j u@t enough to 

pa}te out the marks left by the tool when the ball was turned 

A ball cut ter is a hardened steel tuba with its outside 

edge beveled 01'f so as to CaUBG the inside edge to form a 

cutting edge, as sh,own in Fig. V, a being the cutting edge 
and B the handle. I t  should be made as follow,, : A piece of 
cnst steel tube about 4 inches long mus t be bored out, true 
and smooth, to a bore fqual to about It of the diameter of 
the ball it is intended to cut. The outside of the tube must 
then be trued up so th8t the metal will be of equal thick· 
ness all over, whLch will render the tube less l ,kely to warp 
d uring the process of hardening. '1'he end o f  the cu.tting 
end of the tube must be beveled as shown in the iHuatration 
whpn the tube must be taken from the lathe and hardened 
right out, care being taken to dip it end wise and evenly in 
the water, so that its contraction in cooling may be even, 
which will reduce to a minimum its liability to crack or 
wBrp. 

The next operation is to grind it out true agaiu, for the 
bore is almost certt\ln to have warped a trifle in hardening 
ThB grind ing i�  performed by a lap in a manner to be de'crib. 
ed in remarks upon laps and lapping. The llipping belng 
completed, the handle ID8.Y be fitted to the tube and the cut 
t ing edge ground on a grindstone, taking care to  only grind 
tmtlicient off the beveled edge to sharpen it, and revolving 
the cutter so that it will be ground evenly and smooth . The 
cutting edge should stand at a right angle to the bore, and 
m ay be gaged by applying a �quare to the outside and 
across the cutting edges of the cutter. The grinding com­
pleted, the oil stone may be applied, when the cutter will be 
ready for use, Fig. W showing the manner of its applica· 

a 

tion, a being the chuck, B the ball,and a the cutter. 
'fhe cutter, when forced by hand against the revolving ball, 

trues it up exceedingly smooth and true ; the ball being 
reversed ,the operation is repented in all directions in the chuck 
which may be ; done without stopping the lathe, and then 
continued until the ball is true,which may be readily known , 
because the cutter will cut the high parts of the ball easily, 
taking off large shavings ; but when the cutter edge bears 
equally at all p'l.rts on the ball, it will scarcely do more than 
polish it. When the ball is nearly finished,but a slight pres, 
sure must be placed upon the cutter, and the ball must be 
more frequently reversed in the chuck. 

'fURNING PISTONS AND RODS. 

A piston should first be bored to receive the piston rod. 
The next operation is to rough out the body of the piston rod 
and to then fit it to the piston. The piston is then made 
fast to the rod, by the key, the nut, or by rivetilJ g, as the 
cllse may be and the piston and rod should then be turned 
between the centers. By this means, the piston is sure to 

be true with the rod, which would not be the case if the pis. 
ton and rod were tatned separately. In turning the pi�ton 

follower, that is, the disk which bolts to the piston head to 

retain the rings in their places, slack back the dogs or jaws 

PISTON RINGS. 

The riuga of metal from which piaton lings are turned 
should have feet ca8t upon one end, which feet must be 
faced up true by taking a cut over them. The ling should 
then be chucked by boltmg the faced feet against tbe chuck 
plate, f 0 thnt the ring shall not be sprnng in chucking, as 
it would be if it were held upon its inside or outside diame· 
ter by the j aws of a chuck, Toe inside and outside diameters 
of the riog may then be turned to their req uired d imensions, 
and the end face may be trued up, when the piston rings 
may be cut off as follows : 

Fir6t introd uce the parting tool,Jeaving the ring sufficiently 
wid e to allow of a finishing cut after cutting the ring neatly 
off ; introduce It side tool, shown in Fig. 22, and take a light 
finishing cut off the side of the ring, and. then cut it off. 
The end face of the r ing in the lathe mlty then be trued up 
by a finishing cut being taken over it,  when the parting tool 
may be introduced and the process repeated for the next zing. 

Piston rings are sometimes made thick Oll one side and 
thin on the other side of the diameter, the �plit of the ring 
being afterwards cut at ita thinnest part, so that, when the 
ring is sprung into the cylinder (which i s  done to make the 
ring fit the cylinder t ight and to ctluse it to expand as it 
wears, tbu@ cow pensating for the wear), its @pring will be 
equal all over and not mainly on the part of the diameter 
at right aDglds to the R plit, a� it  oth erwise would be.  

The process of turning euch riog� is to hce the feet of the 
ring fro m which t L ey are to be cut, and th. n t l lrn up the 
outside d iameter to its reqllirrld s ize. 'i'hen mo ve the riog 
on the face plate sufficiently to cause it to revolve eccentric·  
ally to the amount of the r"'qnired difference between the 
t.hickest and thinnest parts of the rin!!" when the inside di· 
ameter should be trued out, and the rings cut off as before 
dir �cted. 

The object of turning the inside  bore after and not before 
the outside diameter of the ring is t�rned, is th at, during the 
process of cutting off tht' individual pi�ton rings, the bore of 
the rIn g will be true, so that the pitrt 'ng tool will not come 
through the ring at one side soonel tban at  th e other ; for if 
this were the case, the parting tool/rom lis liabiHy to fprlng 
and ite broad cutting Burface (parallel to the d iameter of i t s  
cut), would b e  apt  to spring in ,rendering the cutting off pro , 
ee�8 very difficult to perform ; because if the piston ring is  
cut completely through on one slde and not on the other, it  
will probably bend and spring from tbe p ressure of  the part· 
ing tool,8nd in most cases break off before being cut through 
at all parts by the tool. 

The inside diameter (or bore) of piston rillga is frequ ently 
left rough, that is to say ,not turned out at all ; but wh€never 
thi� is the case, the �plittiDg of the r iI!g will in all prob�bility 
cause one end of the rin g ( where it Is s plit) to move latErally 
otle way and the othH eod to move 1 he oppoeite way,causiDg 
the vise hand a great deal of labor to fi le and scrape the 
sides of the ring true again. The cause of this fp t ing is 
that there is a ten sion on the insid e of the rID€(' (where it 
has not been bored), tending to twist it ,  which tendency ill 
overcome by the strength of the ring 80 long as it is Bolid ; 
but when it is split, the

.
tension releases itself by twisting 

the ring as stated.  
. . . . .. 
Cider. 

'rhis is the month when fine clear cider may be m1l.de, but 
later in the year perhaps the best cid er is made. To have gAlod 
cider,saYR the Ma.ryland li'a1'mer,the iLpples ought to be sound, 
cl�an, and somewhat mellow, and there should be perfect 
cleanliness in all the operation of grinding, etc. The barreI� 
ought to be clean and free from all taint or bad smell. Keep 
the barrels full, during fermentation, with cider of the same 
making kept for the purpose. As Boon all it ceases to actively 
ferment, draw it off into other barrels and at the same time 
strain it through a blanket or muslin-common cotton-and 
when it ceases fermenting, add to it 4 Ihs. of must8rd seed 
or as some recommend ,sulphite of lime ; then bun g down. 

A pm all gimlet hole m ight be bared through the bung to 
let off for a few days any excess of  gas, and then stopped up 
tight. To have i t  extra fine,it should be racked off the third 
time. Good cider always commands a high price, and it is 
admitted to be a wholesome and temperate beverage. 

KEEPING APPLES. 

A. correspondent of the Boston Oultivator kept 1,200 bar· 
rels of apples, mostly  Bald wins, in his cellar la�t winter, by 
daily expelling the stagnant air and replacing it with pure, 
He attributes the early decay of apples largely to a vegpta · 
ble miasma in the air, which is communicated to it by �ege· 
tltble evaporation under certllin conditions. The effect of 
this miasma is first seell in minute specks on the apple. 

• • • • • 
AN unfortunate trouble exi�ts between the proprietors of 

the Troy, N. Y. , iron works and their puddlers. owing to a 
reduction in the wages of the latter. The pudd lers have reo 
fused t') accept the reduced wages. A dead lock cons� qutnt. 
1y prevails. Ii the puddlers do not accede to this new scale 
of wages, the whole. works threlloten to shut down. 'fhis is 
not a pleasant prospect in view of the nearness of winter. 

• • • • • 
A SPECIMEN of the ore rec€D 'ly taken from the new silver 

mine at Wolcottville, Conn., contained from eight to t en 
ounce� of silver to a tun, with a sma1] per-:entage  of gold. 
An effort is being made to form a j oint stock company. for 
the purpo�e of developing the mine. 
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IMPROVED STUMP SA WHiG MACHINE. 
Settlers in wooded districts of the West, or farmers gene· 

rally, who contemplate clearing off some of their timbered 
land during the present fall or in the spring of the coming 
year, will find in the annexed engraving a new saw repre· 
sented, which will, without doubt, prove an efficient aid in 
accomplishing the labor of cutting off the stumps. The 
blade leaves the stumps with a concave top, which serves to 
retain moisture, so that the rotting of the lower wood is con­
siderably facilitated, while the division may be made as deep 
as six or eight inches below the surface of the ground if it 
be desired. 

An ordinary saw is employed, sprung in arc shape and 
clamped to the ends of a swinging 
frame, A, which is applied by a 
central sleeve to a smooth shaft, 
sustained in II supporting frame. 
'),he eaw frame is provided at its 
ends with handles so as to be 
worked by one or two men. A 
cord attached to its center passes 
over a pulley, B, on the support. 
ing frame, and carries a weight 
which produces the forward feed­
ing of the saw into the stump. 

The supporting frame consists 
simply of inclined legs pivoted to 
and secured by nuts on the ends 
of the horizontal shaft. The ele· 
vation of the latter above the 
ground and the consequent rais­
ing or lowering of the saw is pro· 
vided by spreading the legs and 
fastening them in the required po­
sition by arc· shaped guides, C, and 
set Bcrews. The lower ends of the 
legs are connected longitudinally 
by baae runners , D, in order .to 
gain increased 'stability to the 
frame, and to admit of steadier 
seating on the ground. Suitable 
handles on the legs serve to carry 
the machine from stump to stump. 

The mode of arranging the ap· 
paratus, its size, and various other 
points of detail are plainly indi-
cated in the engraving alld require no further lixplanation. 
The inventor states that he has used the device with perfect 
success, cutting off the stumps below, even with, or above 
the ground with rapidity and ease. 

Patented through the Scientific American Patent Agency, 
September 8, 1874, by Mr. James A. Elston, of Elston Sta· 
tion, Cole county, Mo. , to whom letters for further informa· 
tion may be addressed. • •• ·�I •• ------------

Bronzes ot: C opper and Tln.---The Chinese Gong 
Metal. 

Bronzes containing from 18 to 22 per cent of tin, heated 
to redneBS and suddenly cooled by plunging into cold water, 
have their density increased by the process ; but when a 
specimen which has been so treated is again heated Lo red· 
ness and annealed, or very slowly cooled, the density is reo 
duced. The latter effect is much less marked than the former 
and a piece of such bronze, subjected alternately to sudden 
and to slow cooling, hall its density notably increased by a 
few repetitions of the operations. This result does not 
occur when a bronze containing only from 6 to 12 per cent 
of tin is sub m itted to the sam@ series of processes. When 
alternately, either with annealing or with sudden cooling, 
the sample is submitted to . such mechanical operations as 
simple compression ,  the stroke of a coining press, or, in the 
case of bronzes poor in tin, to extension in a rolling mill, 
the density of both classes of bronzes is augmented. Both 
the mechanical and heating actions contribute to this effect, 
which, in bronzes rich in tin, is more marked with Budden 
than with slow cooling. Bronzes rich in tin are softened by 
sudden cooling, while the reverse effect is proauced in steel, 
in which also the density is diminished by the operation, in. 
stead of being increased, as in the bronzes . 

A discovery of considerable industrial value is announc€d in 
Mr. Riche's paper. It is known that bronze containing about 
20 per cent of;tin cannot be wrought at ordinary temperatures, 
and that at a bright cherry red heat it crumbles under the 
hammer. The author has, however, found that at a dark 
red heat, or a little below it, this alloy is as malleable as 
iron, and may be hammered into thin plates with the great · 
est ease. Availing himself of this observation, he has been 
able, in conj unction with M. Champion, to fabricate gongs, 
which are, in chemical composition, external appearance,a.nd 
sonorous propHties, identical with the famous Chinese in· 
struments. 

Facts about C opper. 

Mechanical actions, alternating with either slow or sudden 
cooling, produce in pure copper an increase of density when 
the heating has taken place without access of air, and a de. 
crease in the contrary ease. Brass has its density increased 
by sudden cooling and by mechanical actions, but diminished 
by annealing ; while similor, which contains a much smaller 
proportion of zinc, undergoes no sensible change of density 
by these processes. Some experiments are described, prov­
ing the permeability to liquids of cast iron, by Mr. Riche, who 
finds that copper melted and run into the mold at a low tem­

perature is also capable of absorbing liquids, a property 
acquired likewise by rolled copper after heating in charcoal. 
This property is not possessed by copper which has been 
cast at an elevated temperature,or heated with access of a.ir, 

or alloyed with a small quantity of iron. The introduction 
of a small quantity of iron greatly increases the tenacity and 
hardness of copper, without interfering with its mallea­
bility. -Journal of the Chemical Society. 

• '.·�I •• ------------

A Min e  oC Liquid Sulphur. 

In the vicinity of San Martino, near Palermo, Sicily, a mine 
of liquid sulphur is being worked, or, in other words, large 
collections of the substance are being made at points where 
it flows from the fissures in the rocks in quantities of from 
400 to 500 hundredweight per day. The sulphur comes from 
a burning mine within the mountain ; and in order to give it 
time to cool, so liS to ad mit of gathering it, the outlets are 

ELSTON'S STUMP SAWING MACHINE. 

frequently closed for brief periods. Quite recently, on open· 
ing one of these closed fissures, it was found that the sulphur 
had disappeared ; and in order to renew the flow, it was sug­
gested to tunnel down toward the J;Iline. Hardly was the 
work begun, however, before the pressure in rear of the ob· 
structing mass became too great for the latter to withstand, 
and a terrific explosion ensued, hU}-:ling the workmen into 
tho air, killing;)!.ve and badly wounding six more. 

• ••• • 
MOAT'S IMPROVED LOCK. 

The peculiar feature of the novel lock illustrated here-

fif!. I I 

with is that. no key, unless specially adapt ed to performing 
three distinct functions, namely, the throwing of a main 
tumbler and guard plates, the bolt , and the latch tumbler , 
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the parts of the lock, in either direction, is the Ilame, so 
that no intermeddling or tampering with the open lock is  
possible. 

Fig. 1 sho ws the p osition of the working parts with the 
key hole open, and FIg. 2, the same with the guard before 

the latter. Fig. 3 is a vertica.l transverse section of Fig. 1 .  
The form of the key is represented beside Fig. 2.  A is the 

bolt, which is thrown by the key engaging in a recess at the 
rear part of the same. By means of pins. B, on each side, 

the bolt connects with the double T·headed Illots shown in 
the main tumbler,C, which is pi voted at D and acted upon by 

the adjacent band. spring, and in the latch tumbler, E, which 

is thrown by its Ileparate spring, F. The tumblers, it will 
be observed, are thrown in opposite 
directions, so as to lock over the stop 
pins, B, of the bolt. 

The main tumbler has, at G, a re­
cess which embraces a pin of the 
double guard plates, H, which are 
pivoted above the bolt, and swing at 
both sides of the same, immediate 
ly under the outer side plates of the 
lock case. These plates are praced 
with lateral bars, I, Fig. 3, and have 
slots which enable them to pass over 
the stem of the key when the same 
is placed in the key hole. The turn· 
ing of the key causts, first, a catch· 
ing of the spurs over the part, J ,  
Fig. 1 ,  thereby carrying down the 
m ain tumbler.  C, so as to release 
one of the stop pins, B, from the 
slots in said tumbler, and to thr0w 
the guard plates, H, around the key 
stem , thereby closing the key holes 
completely. The key next engages 
with the bolt recess (see dotted lines, 
Fig. 2) . and raises also the latch 
tumbler, E, from the opposite stop 
pin, B, I!lO that the bolt is free to b e  
thrown for closing o r  opening the 
lock. The spring action on the main 
and latch tumbler carries them in­
stantly, on the completion of the 
bolt movement, back over the stop 
pins, and throws the guide plates 

sidewise from the key holes, producing thereby the rigid 
and secure position of the bolt, besides the opening of the 
key holes for the key. 

Patented through the Scientific American Patent Agency, 
August 25, 1874. For further information address the in.  
ventor, Mr.  E. Moat, Waterto wn, Mass. 

• ••• • 
Elie de BeaUlllont. 

The death of the oldest of French statesmen, M. Guizot, 
1S closely followed by that of Elie de Beaumont, the great­
est as well as one of the most aged of French geologists . M. 
de Beaumont was born in 1798 ; and after successfully con· 
ducting an extended series of metallurgical explorations 
under government auspices, he became in. 1824 a mining en­
gineer. From 1829 to 1833 he rapidly rose through the 
position of Professor in the School of Mines of the College of 
France, and finally became Engineer.in.Chief. At the death 
of Arago, M. de Beaumont succeeded that savan as perpetual 
secretary of the Academie den Science8, and he was subse· 
quently made a senator of the empire by Napoleon III. 

M. de Beaumont's labors have resulted in the publication 
of several works, in one of which he endeavors to prove that 
mountain chains are to be classed according to the direction 
of their range, all those lying parallel with the same �reat 
circle of the earth, wherever they may be found ; having been 
uplifted suddenly during the Slime geological epoch. The 
features of no fewer than ninety· five systems of mountains 
a re accurately described in the last edition of this book. His 
ge ological researches in France have added largely to the 
knowledge of the resources of th&t country, as well as to 
general learning in the science. M. de Beaumont died on the 
24th of September last. 

------------•• �I·.�I •• ------------
Progres8 oC Telegraphy In the United States. 

The annual report of the Western Union Telegraph Com­
pany, just published ,  shows 1 75,135 miles of wire, and 
71,585 miles of line in use, with 6,188 telegraph offices. The 
total receipts for the year were $9,262, 653 ; expenses, $6, 755,-
733. The �tearns Duplex telegraph apparatus, by which mes­
sages are sent both ways on one wire and at the same time, 
are in extensive operation. 

But the past year has produced an invention still more 
wonderful than the duplex. Thomas A. Edison, and George 
B. Prescott, the electrician of the company, have discovered 
processes and invented apparatus by means of which two 
messages can be sent in the same direction, and two others 
in the opposite direction, simultaneously upon one and the 
same wire. This invention, which they have christened the 
quadruplex, is in successful operation between the New York 
and Boston offices, and is satisfactorily performing an amount 
of work upon one wire quite equal to the capacity of four 
wires worked with the ordinary Morse apparatus : so says 
the president. 

• ••• • 
A NEW device for registering the fares oC street railroads 

has been introduced in Philadelphia. It is a portable recep ­
can possibly open it. This will be more evident from the tacle for money or tickets, and resembles in size a lar,e pow· 
fact that the key holes are closed by gllard plates before der flask. The conductor presents the machine to the pas­
the �otion

. 
of the other parts takes place, so that the intro ' l senger, who puts in his fare in cash or a ticket, whereupon 

ductIon of Implementll for throwing the bolt and releasing the conductor preases the spring, which works the register 
the tumblers is at once prevented. The action of the key on and sounds an alarm bell. 
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T HE SOUTHPORT AQUARIUM AND WINTER GARDEN .  SULPHUR IN SICILY, AND ITS REDUC TION FROM THE wood. The thickness of the sulphur deposit, in its lrequently 

A few miles to the Borth of Liverpool, on the Lancashire ORE. recurring changes, often remains very constant, and indio 
coast, England , is a newly grown watering p19.ce, Southport. BY PROFRSSOR G. VON RA'!'R. cates an equally regular change i n  the conditions under 
Its beauty and salubrity have gained it renown among the which it�was deposited ; it almost reminds a person of the 
inhabitants of the scores of manu facturing towns in its im. The strata in which the sulphur occurs belong to the ter· changing seasons. The fishes found in the sulphur marl 
mediate neighborhood ; and it has become a very popular tiary formation, and, according to Mottura, to the miocene enable us to recognize the sulphurous strata as formed by 
resort, being within a short railway journey of the homes of epoch. They extend over a large portion o f the island, the fresh water. 
m any millions of people. The Southport folks have recent· greatest length from east to west being about 100 E nglish Parodi states that the average percentage of sulphur in the 
ly embellished their town with a building comprising an miles, and the greatest breadth , 53 to 56 miles. Within this sulphur rock of Sicily is 12'5 per cent. When it contains 
aquarium, a winter garden, a mUBic hall, and a lllrg-e covered large tract, tne .sulphur formation appears in groups. The less than 6 per cent of sulphur, it dOllS not pay for mining 
promenade. The conservatory or winter garden, shown in oldest rocks of this tract are sandstone, which rest upon and smelting. In 1871, Sicily produced 150,000 tuns of 
our Fig. 1,  is a large and graceful structure of iron and glass, gneiss and slate. On these sandstones are marl beds, which sulphur, probably nine tenths of that produced in the whole 
and contains not only a fine collection of rare tropical and resemble keuper marl ; then follow limestones both jurassic world. This production is continually increasing. That 
other plants, but also birds and animals, making a nucleus and cretaceous, and eocene nummulitic limestone, with a pe· this natural wealth does not prove a greater blessing to the 
for an extended zoological exhibition. This country and lits prosperity is principally due 
has been wisely entrusted to the care of Mr. to the circumstance that in Sicily the proper· 
Frank Buckland, the friend of all living crea· ty on the surface cannot be released from that 
ture3 and the editor of Land and Water. of subterranean treasure, and this circumstance 

'£he aquarium, Fig. 2, is excellently ar· results in a number of other evils, which d o  
ranged, being mainly lighted through the not permit mining to emerge from its great 
tanks containing the specimens, so that they and almost inconceivable imperfection. 
may be seen to advantage. It is a solid and The number of sulphur mines in Sicily is 
imposing structure. The exterior of the upwards of 600, not more than half of which 
building. with the entrance gates and a por· are worked at present ; and of these, only 
tion of the grounds, are shown in Fig. 3. about 50 are of considerable importance. 

" The edifice," says Mr. Buckland, " must In looking for the sulphur d eposits, a soft 
be inspected to obtain an idea of its beanty. kind of gypsum, formed by the decomposition 
In general outline it reminds us of the Crys· of the sulphur· bearing lime or calcareous 
tiLl Palace. One side only of this crystal pa· marl, plays an important part. In general , 
lace is at present in existence, but there is the sulphur is combined with gypsum , a.nd 
ample apace (now occupied by houses) to the presence of the latter rend ers it probable 
complete the other wing. that the former is  near. To reach the depol! 

Adjoining the dome is a promenade, which its, inclined shafts are dug, having an incH ·  
at the night of opening was so full that it was nation of 25° to 50°, seldom steeper, and more 
almost imposBible to move about. On the seldom horizontal. Neither horizontal galle-
walls of this were exhibited some of Mr. ries nor vertical shafts are employed, since the 
Rolfe's fish pictures. Here also was exhibited former would not reach the sulphur soon 
a salmon caug'h't by the rod in the Ness, 32 enough, and the latter would require the u s e  
pounds in weight. I cast him. Mr. Rolfe of  some sort of machinery ; and wood is lack· 
painted him in his best style, and we con· ing for this purpose, as also for timbering and 
jointly had the pleasure of p.resenting him frame work. Steps are cnt into the inclined 
to the aquarium. He is represented' as lying plane, and when it is not steeper than 45° the 
in a bask!>t on straw, and the deception, to steps reach all the way across ; but when 
those who had never seen Mr. Rolfe's works steeper, two steps are cut side by sid e, alter· 
before, was very satisfactory, the difficulty nating with each other. The young laborers 
being to prevent people from tapping the fish climb up and down these high, narrow, and 
to see if it was real. A glass case is being slippery steps, panting, groaning, and sweat. 
prepared for its reception. ing-carrying on their heads and backs heavy 

The aquarium cannot be seen from above bags filled with s ulphur ore. They make from 
ground. The space underneath the winter 16 to 18 ascents and descents daily, to and 
garden is entirely occupied by an immense from a depth of over 200 feet. 
tank for sea water ; it communicates with By this pitiable method, at least a million 
two other tanks ·which are used as occasion tuns of sulphur ore are annually brought up 
requires. into the light of day by boys and youths. 

The sea water is supplied from the pub Nay, too, the little drippings of water are col· 
lic baths, whence it is conveyed by means lected in stone jugs, and brought up in the 
of a pipe ; abundance of water is available same laborious manner. The mine is almost 
from this source. The aquarium itself is SOUTHPORT, ENGLAND.-Fig. 1 .-THE CONSERVATORY. always abandoned when it reaches the water 
partly under the promenade and partly under the winter culiar porous limestone in crags and ridges. On the top of the level. The temperature in these is very high, 1 1 1 °  Fah· 
gardens. U nder the promenade are twenty.two tanks, the latter is a foraminiferous marl of marine origin, after which renheit, and, owing to the moisture in the air, it is al· 
light being let in from the top by day, and illuminated by follows a stratum of tripoli, upon which is a stratum of cal. most unendurable. The diggers (picconieri), owing to the 
gas at night. careous marl, which is in Bome places more argillaceous, in heat, work naked, or only wearing a small apron. The suI. 

The fish in the various tanks are as follows : Congers, ling others more calcareous. This is the stratum which contains phur rock is so soft that it is cut out with a large instrument 
and codling, mullets, father lashers, sea trout, wrasse, ane· the sulphur. The sulphur formation is generally covered like an ax. The roof of the mine is supported by pillars, so 
mones and whiting, dog fish, gurnards, crayfish and crabs . over with immense masses of gypsum, on which again is a that a considerable portion of the ore is left standing, to se· 
whiting, rays and soldier crabs, sales, turbots and flukes , foraminiferous marl. Then follows the pliocene formation, cure the structure. In order to obtain the mass of the pi! . 
monkfish, topers, lobsters, king crabs, octopus, Maw squina · blue clay, and yell ow breccia. lars, they are weakened more and more, until, at an unex· 
do and edible crabs, stickle backs and anemones, bass or sea· It is probable that the quite extensive deposits of salt, pe.cted moment, the roof falls. The fallen and broken mass 
perch, cod, salmon, great lake trout, and gold schlei or found in widely distant portions of Sicily, were formed at is left for a time, until it adheres together ; shafts and gal­
golden tench, and large dog fish. the same time as the deposits of sulphur. The rock leries are then dug through it to get at the pillars. When 

Fig. 2.-THE AQUARIUM:. Fig. a.-EXTERIOR OF THE BUILDING. 
There are al so some very handsome table tanks and salt enclosed in the clay strata is often very pure. The 

aquaria, containing collections of anemones, gobies, fifteen deposits of sulphur are not usually of great extent, and 
spine sticklebacks, prawns, and Norway lobsters. Orders do not seem to be in immediate communication. The 
and regulations have been laid down by the board as to feed. sulphur impregnates the' strata of clay and limestone, ap. 
ing the fish, cleaning the tanks, etc. There is a seal tank, pearing either in irregular threads and veins, or in layers 
and some fine specimen s  of the sea trout . three to six feet thick, alternating with the [layers of rock, 

· I.. . or in round concretions from 0 '4 to 0 ' 8  of an inch in diameter. 
AN Illinois editor returns thanks for a centipede sent to Barytss and imperfect crystals of calxspar accompany the 

him by mail from Texas, " it being," he says, "the first cent sulphur, and, more rarely, beautiful crystals of crelestine. 
of any kind that we've received fQr several w8eks. "  Sometimes the sulph ur .stratq. enclose whole stems o f  fossil 

the sulphur. bearing strata lie one above another, there iea 
double set of pillars. Through errors in the ground plan 
and ignorance of mining surveying, it generally happens 
that the pillars in the upper gallery do not agree with those 
in the gallery helow. As the stone is often soft and brittle , 
it is no wonder that they frequently break through. 

The condition of the sulphur miners is extremely deplora­
ble. The manner of living in populous spots miles distant 
from each other, instead of in villages, is peculiar to that 
country, and the majority of the mines are far distant fro� 
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human d welUngs. Neither manager nor contractor consider 
it a duty or necessity to erect a roof to protect their work­
men, so that they sleep in the open air in pleasant seasons, 
exposed to the damp dew ; while in winter they sleep in the 
foul atmosphere in the mine itself, exposed to the dangers 
of being buried alive. In cases of sickness, the unfortunates 
have no assistance, and the families of those who die, or are 
killed, are exposed to the greatest misery. As regards edu­
'Jation and moral instruction, the working classes are entirely 
neglected ; there are no schools, savings banks, or associa · 
tions for mutual aid. The consequence is that the society 
which grows up about the sulphur mines is in every respect 
an abandoned class, ripe fur crime. The mines are a refuge 
for evil doers from the whole island. 

l@nce hj,tve tended to highten popular interest in the exhibi· 
tion, apart from that excited by its partaking of the nature 
of an international contest. A new obj ect of curiosity has 
been recently added in the shape of the winning boat of the 
Columbia crew at the Saratoga Regatta, last summer. It 
lays across the hall, gaily decorated with blue and white 
ribbons. The youngsters seem to be especially pleased with 
a variety of miniature steam machinery exhibited in opera­
tion . There is a steam fire engine which throws a needle­
like stream for several yards, steam propellers which travel 
quite rapidly about a tank of water, and a small machine 
shop, including lathes, saws, etc. , the tools all run by a tiny 
boiler. Mr. Hawkins, the S uperintendent of Machinery,also 
aims at popularity among the children, for he has lately de­
voted his ingenious b utton mold machine to the manufac­
ture of Bome queer games, which are very interesting, and 
beside has produced skipping ropes of a remarkable and 
hitherto unknown pattern. 

THE ICE CREAM MACHINE 

of Messrs. Dixon and Ton still is the last odd invention of 
the three. The prepared materials are dropped into a can 
arranged above like the oil reservoir of a bolt cutter. They 
flow through a tube into a horizontal cylinder which is 
placed in a tub and covered with ice and salt. Inside the 
cylinder is a helicodal knife, which scrapes the edges and 
also forces out the frozen material through one en d, Both 
cylinder and knife are rotated by simple geRling. It is q uite 
curious to watch the matetials enter one part of the macbine, 
and quickly emerge in a frozen condition from another, in 
the shape of excellent ice cream. 

There are two 

PIPE CUTTING AND THREADING MACHINES 
The sulphur is prepared throughout Sicily by melting the 

stone in calcaroni, where the combustion of a portion of the 
sulphur furnishes the necessary heat to fuse the remainder. 
The liquid sulphur drips down to the bottom, and flows out 
into molds intended for its reception. In building a calca· 
rone, a spot is selected at the side of a hill, and a cylindrical 
furnace built, from 20 to 40 feet in diameter, and a few 
yard s in hight. '£he walls are supported in the rear by 
the earth, and in front proj ect in a semi-circular form. The 
hearth of the furnace has a double inclination, from the hill 
to ward the front and from the sides toward the middle, so 
that the liquid sulphur collects in one place, and tbrough a 
perforation in the inner wall it reaches the outlet. The bot­
tom is pounded down hard like a threshing floor. The inte­
rior is filled with sulphur ore, the larger pieces being thrown 
in j ust as they are, and the smaller ones are formed into 
cakes, 80 that the melted sulphur will flow d own through it 
more readily. When the cylinder has been filled, the pieces 
of sulphur ore are heaped up in a cone above the mason 
work, and covered with the burned pieces from a previous 
operation. 

A calcarone win hold from 175 to 1,750 tuns. In charging 
the furnace, several vertical flues are left open, which serve 
in part for kindling the fire, and i� part to keep up the com­
bustion at the beginning of the operation. The pile is ig­
nited by throwing burning wood or bundles of straw down 
these openings. When the whole mass gets to burning, all 
the openings are closed ; and the operation,  which lasts from 
two to four weeks, according to size, is attentively watched, 
and the combustion controll@d by the cover on the heap. 
'£he temperature is kept at a proper hight, above 240° Fah. , 
since sulphur melts at 240°, and remains a thin fluid up to 
a temperature of 320°. ,The melted sulphur is d rawn off 
through a hole a foot wide and two feet high, in the front of 
the furnace, which is previously stopped with cla.y. The 
sulphur is run into wooden molds, the bottom and sides of 
which are moistened so that the sulphur cake will not adhere 
so tightly. 

This method of obtaining sulphur is attended with a great 
deal of lOBs ; experience shows that the highest yield of a 
calcarone is 70 per cen t, although it d oes not  usually exceed 
50 per cent of the total arnount of sulphur. The crud e sul­
phur is worth from $1 80 to $2 pel' 225 lbs. , so that the fuel 
consumed is worth at least twice as much as English coal 
would cost in Italy. 

In producing sulphur in Sicily, only those resources to be 
found on the spot are made use of : no wood for framing, no 
machinery for raising the ore and water, no coal for smelt­
ing. Any one who would attempt to introduce any improve­
ment in mining or reducing the sulphur would encounter 
great difficulty, arising ('hie fly from relations of proprietor · 
ship, and in the social status of the country. Legislation is 
the only help. Notwithstanding the immense store of natu. 
ral sulphur on the island, it will be seriously impaired , by 
the progress in other countries which now make oil of vit­
riol from pyrites, unless some change is effected in the state 
of affairs. 

• • • • • 
THE FAIR OF THE AMERICAN IN STIT UTE. 

The American Institute Fair is praving remarkably suc' 
cessful, if we may judge from the large crowds which con .  
stantly throng the building. The display i s  unquestionably 
the best that has been made for many years ; and since it in. 
cludes a number (ilf industrial processes carried on in pre­
sence of the visitors, it calls forth a much more lively interest 
tha.n it would were it restricted to mere exhibition of com' 
pleted products. At one portion of the hall,ivory turners are 
at work,making billiard balls and carving ornaments ; at an. 
other a newspaper office is shown ia full operation, from the 
editor vainly endeavoring to seize vagrant ideas-a difficult 
task, and one we should unhesitatingly decline under the 
the circumstances, for we doubt if we could work with a 
bevy of bright eyed damsels staring at us-to the finished 
sheets deftly piled by the swift ·running press. There are 
tailors cutting out garments by machinery, brush makers 
manufacturing brushes of all kinds, scroll saws cutting out 
wooden ornaments and trinkets, engravers making illustra­
tions similar to those in our pages, confectioners cooking 
ca.ndy, and even an old g€ntleman who cuts your profile 
likeness in black paper, and does it admirably too, in half a 
minute, for a small consideration. Up in the Art Depart­
ment are large volumes, each leaf of which shows an appli· 
cation of one the numerous.tints imprinted on a well known 
chromo. By studying the pages tbe visitor can learn in a 
very Ehort time j ust how the very handsome works of art 
which Mr. Prang exhibits are made, and how laborious the 
task must be. 

There are a Dumber of.interesting shoemaking and leather. 
working machinas in the main hall, and a superb display of 
leather. Hides tanned by the best American processes are 
brought in direct competition with those imported from 
Europe, and the special medals which are offered for excel· 

The Fair as a whole is admirable, and the exhibitors have 
fairly outdone them8elve� in the elaborate and tasteful plans 
adopted in showing their contributions. The management 
is open to improvement, particularly with reference to al­
lowing the woodworking people to howl their wares like 
country showmen,to the individual with the perfumery who 
squirts cold spray into peoples' ears or eyes,and in regard to 
that ugly:drapery on the roof ; and there are ridiculous ad ver­
tisements which talk about " enormoas fish " in that little 
fOllntain ; bat generally, however, we find a great deal to 
praise aIUl very little to condemn .  

A re.cent stroll through the Machinery Department has 
filled our note book with descriptions of a score or more 
novelties,some of which below described will doubtless prove 
interesting. 

'l'HE MACHINE TOOLS 

of the New York S team Engine Company are well worth 
critical examination. Many of them are in actual operation 
thus affording excellent opportunities for the mecb anic to 
watch their practicd employ ment. There is a chucking and 
turning lathe, by which a hole can be bored or chucked 20 
inches in diameter ; and by means o f  a new slide turning 
rest, a pulley can be turned, b aving a diameter of from 8 to 
30 inches. This machine has a gap bed. In the upright 
drills there is a steel drilling spindle attached to a gibbed 
head which moves up and down with the IIlpindle,giving the 
latter a very long bearing at every point. A number of ma­
cbines which have been illustrated in our volumes are ex­
hibited, notably a hand crank drill, a slotting machine, and 
a gear-molding machine. The shapers have their cutting 
bars placed on edge in adj ustable guides. The vibration or 
spring of the tool is prevented by placing the widest sec Lion 
of the bars directly opposite the cut . The box-boring ma o 
chine is arranged so that either of two bars may be used in­
dependently. A side rest is provided for each bar, and four 
boxes in each rest may be simultaneously operated upon. 
The 9 inch bending rolls exhibited are so constructed as to 
be kept in constant contact with the plate, and their s pring. 
ing at th'e centers is p revented. There are a number of other 
machines of which our limited space necessitates omitting 
mention. 

THE BOILERS, 

employed to supply steam to the main engines, are of the 
Howard eafety type.  Five tiers of tubes which inclin e  up· 
ward to the rear are connected to vertical sections by boring 
sm alllholes in the extremities of the tubes and allowing the 
cast metal of the sections to flow in ,formiDg a  perfectly solid 
j oint. The parts of the vertical sections are bound together 
by stay rods passing through and set up with brass nuts ; 
and the caps opposite tb e  parts wht're the tubes enter are 
similarly attached by rods passing lengthwise through the 
tubes. Above tbe second tier is a fire brick diaphragm, in 
rear of which the heat passes and then encounters another 
diaphragm, above the third tier. The products of combus. 
tion are then conducted to the front of the boiler, whence 
they return to the uptake. The three lower tiers of tubes 
are for water and the upper r ones for steam, the latter, 
through the disposition of the heat, becoming highly heated. 
There are three 

CURIOSITIES IN THE:MACHINE DEPARTMENT. 

The first is a large tank provided with windo ws and filled 
with water. In this the Myers rotary engine is soon to ro­
tate a good sized propeller, and brilliant lights are to be 
placed so as to shine down and through the water. This is 
an ingenious way of loading the engine and, besides,showing 
its adaptability to marine p urposes. The tank, however, 
looks somewhat fragile ; extra riveting might im prove it. 

Another application of the diamond to industrial use is 
found in th& second of our trio of curiosities. It is 

THE DIAMOND BAND SAW. 

There is little in the conMtruction of this machine, save 
perhaps its extra heaviness, differing from that of the ordi­
nary woodworking tool. The blade, however, instead of 
being a single strip of metal, is a band covered with small 
straps of steel, the latter strung on the former, like beads 
In certain straps the diamonds-borts or carbons-are se­
cured so that three straps containing diamonds may come 
together,and then an interval to the next set occurs of some 
eight inches. There are of course other ways of arranging 
the diamonds, which need not here be described. The ma 
chine cuts a curve or scroll in stone as easily as the ordinary 
band saw goes through wood. A certificate published by 
the inventor, Mr. Herbert Cottrell, of Newark, N. J. , S'l.y8 
that the blade cut through Newltrk brown ston e, measuring 
3 feet 2t in ches one way and 3 feet 3 inches the other,  mak 
ing a superficial surface of 1,501, square inches,in 22 minutes 
time. 

which deserve notice. One is that of the Chase Mauufac. 
turing Company, illustrated on page 131 of our last volume. 
In this the pipe is held stationary in the vise, and passes 
through the center of a gear, tbe rotary motion of which i� 
imparted to the die in the die box by means of guides,upon 
which the die box freely slides forward as the die passes 
upon the pipe. When cutting pipe, the tool post, with the 
cutter, has an automatic feed . 

The manufacturers of the other machine are N. W. Frost 
& Co. , of Cohoes N. Y. Theapparatus is in three pieces, 
readily taken apart and put together. One portion forms 
an.excellent vise ; another is inserted abo ve and carries the 
handle and a pinion ; and the third is the gear wheel, in 
which the . pinion engages , and which t urns the dies and 
operates the feed. The machine does excell<1Ut and rapid 
work, and is very simple and strong in con struction. 

THE MAXIM AUTOMATIC PUMPING ENGINE 

is a novelty recently added. It consists of a little steam 
boiler heated by gas, which warms and regulates its own 
feed and controls the fire. It runs a little p ump, placed 
above, which is said to be ca-pable of forcing from ten to 
twelve barrels per hour to a distance of one hundred feet, at 
a cost not o ver 6 cents. 

• • • • • 
New Camera L ucida Cor Drawing. : 

It is known th at the construction of the camera lucida is 
founded upon the simultaneous perception of two images­
that of;the obj -ct and that 0 f the pencil. Various means have 
been employed to arrive at this result. In that of Sommerivg, 
it is a metallic mirror smaller than the pupil ; that of Amici is 
con structed on the principle of r.flection on a plate with paral­
lel faces ; that of Wollaston, at present most in use, consists 
in a prism, of which the edge, dividing the pup Il in two 
parts, permits the object to be seen by the upper half, and 
simultaneously the pencil by thil lower portioo. In all these 
systems the fusion of the images is somewhat difficult to 
seize, especially for certain points of the reflected i m age. 
Govi, Professor of Physics at the Royal UniV€lsity at Rome, 
proposes to cover with a thin layer of gold the reflectiv g 
surface of a prism, and to ap ply upon th is, with Canada bal­
sam, a secon d prism with like angles. Although this layer 
of  gold is sufficiently transparent to aHow the luminou8 rays 
to pass, its power of reflecLion is considerable, a n d  it gives 
images of great brightness. We have thus a perfect means 
of superimposing, with out fatigue to the eye, two d ifferent 
images-the one d irect, and the other reflected. Tbe princi­
ple is the application of that property of thin plates-metal­
lic or otherwise-to trans mit simultaneou.ly direct rays, 
and to reflect rays which arrive obliquely from another 
Bource. 

. '  . . . 
Dr. Robertson, of Georgeto wn, Mass. , thinks that the 

popular idea that hot or cold drinks are apt to crack ihe 
enamel o f  the teeth is incorrect. He has ascertained by ex­
periment that it requires a change of temperature of 1600 
l!'ah. to crack the enamel of an ord inary tooth. The teeth 
are never s ubjected to such a great change as this in the use 
of hot or cold liquid s. 

• • • • • 
THE first passenger train makillg the complete circuit of 

St. Louis lately passed over the bridge and through the tun­
nel. The regular locomotive being exchanged for one of 
the smoke· consuming engines used by the tunnel company, 
the train passed as comfortably as though traveling in the 
open air. 

• • • • •  
THE SAW CONTEST AT CINCINNATI.-In our account of the 

Ilaw premium contest at the Cincinnati Exposition, the 16 
good boards, 10 x 20, sawn in t wo minutes and forty-four 
seconds, sbould be described as 16 x 20, making a still greater 
result than we reported. 

a • • • • 
THE Canadian way of measuring a tree is said to be aa 

certain as it is grotesque. You walk from the tree, looking 
at it from time to time bet ween your knees. When you are 
able to see the top of a tree in this way, your distance from 
the root of the tree equals its hlght. 

• • • • • 
A LAWYER'S ADVICE TO A PUPIL.-" When the facts are 

in your favor, but the law opposed to you, come out  stron g 
on the facts ; but when the law is in your favor, an d the facts 
opposed to you, come out strong on the law. " " But," io quired 
the student, " when the law and the facts are both against me, 
wbRt shall I do ?" " Why, then," said the lawyer, " talk around 
them. " 

. ,  . . . 
LEATHER PULP.-A p ro cess of pulping leather in f'ngines, 

similar to tbose used for beating rags in a paper mi' l,  is now 
in use in Massach usetts. By rolling it into sheets under con­
siderable p ressure, a product of great tenacity, homogeneity, 
and closeness of texture is obtained, which is, moreover, per. 
fectly waterproof. 
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Improved Harvester. 
Andrew Jamison,  Taylorstown , Pa.-Tll e feature of this Invention Is a 

reel mounted on a pivoted lever, which tilts or raises the finger bar so that 
I t may b e  adjusted to various hights . thus adap ting the machine for use 
either a s  a reaper or as a mower. 

Improved Steam B ell Ringing Appa1'atns_ 
Charles  H. Hudson, Dubuqu e ,  Iowa., asstgnor to himself, Pierce R. Sut­

ton , E d win Smedley. and Orren F_ Hodge, same place.-Thl s Is a steam 
engine designed for ringi n g  bells on locomotives . When the bell Is in mo­
tion, a bell crank will press a tube down on the rod and force the piston to 
the bottom o f  the s troke, a"d thereby close the exhaust and open the 
Inlet ports . When the c. ank has passed the center of the stroke, the steam 
admitted by the movement of the valve ring presses the piston up and 
thro ws np the bell . The tube connection allows the bell crank to move 
freely u p ward after the pI ston has reached the end of It" stroke, cut ofi' the 
,tes!::l , an d  open the exhaust porI. The return swing of the hell Is followed 
by th e  same action of the parts . 

ImpI'oved Subsoil Plow. 
Ira 11. Gritlln ,  Maryville, Mo .-This plow will open a wide uouble furrow 

The subsoil plow plate Is secured to a standard , which Is curved upward 
and forward. and its forward end I s  bolted to the upper part of another 
standard,  s everal holes being formed In the latter standard to receive the 
said bolts, so that the pitch of the subsoll plow may be readily adjusted a s  
m a y  b e  requlred. T h e  pl ow standar d m a y  be adjusted at discretion . The 
handles are attached to the double mold board. 

Impl'ove,l B elgian Zinc Furnace. 
Theodore Hlertz, �t. LOlli S ,  M O .-The disadvantage o f  tile high Belgian 

furnace consists in the fact that, in order to have heat enough for the re� 
duetion of the ores in the upper retorts, the lower ores were exposed to an 
excessive temperature, which caus ed the too rapid deterioration and de­
struction ot the furn ace lining and the retorts .  The present invention Is 
lutended t o  obviate these defects, and c onsist s In the arrangement of a 
Rories of fiues in the front, rear, and side lining of the furnace for dra.wing 
in cold air near the lower part of the same, heativ g l t  up during the passage 
through the fiue s .  and introdUCin g it at sMut the middle of the hlght of 
the furnbee through smal! apertures In the lining to the interior, to mll'lgle 
well and thorough:y consume the gases of combustion . 

Improved Door Fasteuer. 
James Black, E ,st Pepperell, lI1aFs . -This Invention consists of " spring 

bolt with proj ecting roller end, which slides In a socket set into the door, 
and fa.tens the door by means of an angular plate with suitable Inclines 
applied to the casing. A catch of the socket face pl.te projects Into a re· 
cess of the spring bolt , and retains the same Inside of t.he socket during 
tbe time the door is  open _ 

Improved Rein Holder. 
James Lowth, Cbicago , 1II .-ThI8 Is a movable spring clamping bar, piv­

oted and snpported cen trally, under which the reins may be respectively 
drawn In oppo site directions . The construction is also such that the reins 
together may be drawn through or betwe�n bars and only toward the 
driver. 

Improved Burial Cuse. 
William S. Wood, Newtown, N_ Y.-Thls Invention relates to the con­

stru cti on of metall1c burial cases, whereby the operation of putting the 
part s together Is fac1!i tated ; and It consists In an eyelet or short tube In­
serted Into the screw holes of the upper surrounoing stay iron for holding 
the stay iron and tbe cover of the case together and the packing In posltlo1'l 
before the screws are inserted . 

Improve,l SpI'iug Bed Bottom. 
Francl. }<� .  Lord and Herman K. Blanchar d ,  Readsborough, Vt.  -These 

wire springs have their median palts resting on slats and ends passed 
a.round under cros s  bars , then through the latter, and, :finally, bent over, 
made parallel with and carried up through the slat • .  

Improved Tl'eo.'lJe Motion. 
Julien H .  Thayer, Cold Hill, N. C . -The heel and the toe portion of the 

treadle are both pivoted to the axis, to be worye d  by rocking the foot . 
The heel part has an arm extending about as far as the toe pIece, and hav-
1tlg the usual conne cting rod for turning the crank shaft cou nected t o  it, 
while the toe piece has a rigid arm rising up by tlle side of the connecting 
rod to its middle, aud connected at I ts upper end to a connectlug rod by a 
short connecti n g  lin k .  The upper end of tbe arm s wings forward and 
backward across the connecting rod, and delivers th e pressure of the foot 
on the toe piece against i t  tra n sversely at tlle time It Is passing its centers, 
thus carrying it past the centers. 

Improved Device for Drilling Water IUains. 
George B. Hand and JOhn Carroll, Scranton, Pa. -A tubular piece has a 

screw- threaded socket at one end and a screw-threaded stem at the other. 
A screw cap Is screwed to said stem, and the drill spindle passes axially 
through both the said socket piece and cap. There Is " collar upon the 
drill spindle, against wh1ch the cap i s  made to bear to feed the spindle to 
its work , and also to prevent gas or water escaping around the drill. 

Improved Boot and Shoe. 
Michele D erosa, New York city .-The u ppers of this boot or shoe,  which 

Is intended for summer wear, are of straw or analogous vegetable mate­
rial, braided or plaited 80 as to assume the proper shape.  The material is 
u.ttached to a leather inner and outer sole, so as to form a durable connec. 
tlon 

Improved Burglal' Alal·m. 
Adolphus Reimers, Lowden, Iowa.-An arm Is applied to·a block, which 

18 placed In sucb position that the slightest motion of the door or window 
may produce the dropping down o f  the block and, thereby, the release of 
tbe parts for giving the alarm, which are arranged at the front side of sai d 
blOCk . They consist of a s pring hammer, a projecting pin for setting the 
hammer end thereon, and one or more paper percusston caps, which are 
held by a ban d  s pring firmly on the block . The dropping of the device re­
leases the hammer and discharges the percussion caps, the detonation of 
which gives the alarm. 

Improved Fh'eproof Safe. 
Edward H. Porker, Poughkeepsie, N. Y.-A top reservoir Is calle d Into 

action at a certain temperature, by. fusible metal meltin g In a valve, so 
that water therein rushes through connecting Z tub e s  and valves Into a 
main tanl<, and, after fi1l1ng the latter, Into the door tank. Inside valves 
allow the gradnai escape o f  the steam formed III the tanks, but retain the 
water on wb atever @ide the safe may be thrown . 'Vhen th e safe remains 
In Its upright pOSition, the steam of the main tank e,capes through the top 
part of the vertical valves and the re,ervolr, that of the door tank through 
the tubes opening at the bottom of the door. If t he safe falls In any 
direction , the reservoir Is detached and the steam makes Its exit directly 
through the entrance tube s .  If Ihe safe falls on Its top, the steam escapes 
through the tubular stem of the vertical tank val ves, while the water 1 s  pre· 
vented from escaping by the conical plugs being seated In the funnels of 
the casings : and generally, ln whatever pOSition the safe may fall, snltable 
arrangements admit of the escape of the steam while preventing that of 
the water_ 

Improved Tng Hn ckle an.i Harne Clamp. 
.James Wilcoxen, iVlorrisonville, Ill . -The clasp surround s  th.e bame, and 

takes the place o f  the old staple and hame hook. It Is movable on the 
harne, up and down, 80 as to bring the draft at the proper point. A catch 
Is se cured to the joint pin, whIch closes  Into a recess In the clasp to secnre 
and hold the same In the desired place on the hame . Wben the hame Is  on 
the collar, the catCh I. held in place by the latter. By this arrangement, the 
tug can be lengthened or shortened at the bame, and the point of draft 
can be brought to be .. r In tbe proper place on the collar or shoulders of 
the horse_ 

fmprovpd Whip Tip Feru les. 
E ' ward B .  Light, We'tfield. Mas s . ,  assignor to E d ward B .  Light & Co . ,  

same place.-Thls i s  a device for connecting a whip tip with the steck, con­
slstinll In a ferule havIng teeth formed In the sides thereof and adapted 
to be driven the whip tip and stock. 

Improvement in Process and Apparatns for the Manufactnre 
of While Lead. 

Ludwig Brumlen, Hoboken,  N_ J .-Thls process of manufacturing white 
lead from metallic lead consists in mOistening the material In a suitable 
revolving cylinder with a solntion of acetate of lead, oxidizing It by the 
introduction of heated air, combining the oxide with heated carbonic acid 
by the Introdnctlon of the same,  and of remOving a1'ld precipitating the 
white lead by a solution of acetate of lead alld tne uncombined carbonic 
acid from the cylinder. 

Improved !tIachine for Cnttlng Roll Paper. 
Ignatz Frank, New York clty.-A ring- shaped cutter- carrying plate Is 

rotated by a crank handle. Two cutting knives are pivoted at diametri­
cally opposite pOints to the base plate and guide bands ,which are attached 
by fastening screws to said plate, ln such a manner Ihat the cutting blades 
slide between them and the plate, being secured In open position sidewise 
of the central apertnre by pivoted spring catches, which are forced with 
their hook ends through holes of the guide bands Into holes of the knives .  
Strong spiral springs o n  the knives force the same toward the center o f  the 
aperture when released from the hook catches. Projecting bandle end. of 
the knives serve to carry the s ame back Into side pOSition , to be held by 
the catches for adjusting the roll In the central aperture. The rotation of 
the cutter-carrying plate, In connection w ith the action of the springs on 
the knives, cuts the roll paper in rapid and even manner. 

Improved Mold for Sngal·. 
A. H. William Schrader, Hoboken, N. J .-Thls mold has its top, body, 

and double bottom detachable, the Inner bottom bein g perforated. An air 
passage Is made through the center for the purpose of cooling the sugar 
during the process of crystallzatlon . 

Improved Corn Planter. 
Lafayette E_ Askew and Wllllam H_ Sangster, Greenville, Ky.-In this 

planter, the seed-delivering devices aro operated : hrough the medium of a 
star or rtml ess  wheel, which Is turned by the advance of the machine. To 
the shaft, within the hopper, l s  attached a crOBS bar, the arms of which are 
cam-shaped_ These agitate the seed In the hopper and enter alternately a . slot in a plnnger, so as to raise said plunger twice at each revolution of the ;heel{ The plunger, when released from the ca.ms, 18 forced down by a 
bent spring. PlaSes are so formed that, when the plunger Is raised, a cav­
Ity will be form ed between them and the lower end of the plunger af such 
a size as to contain enough seed for a hill . As the plunger descends, lts 
lower ends forces the pla'e apart, and allOWS the .eed to drop to the 
ground. 

Improved Runniug Geal' for Wagons. 
William L. Booth , Concord Station, Pa . -The rear bolster and the rear 

end of the reach are pivoted t o  the rear sand board and rear axle. The 
forward bolster and the forward end of the reach are pivoted to the for­
ward sand boanl and the forward axl e .  The pivoted rear bolster Is  con­
nected with the rea<,h by two chains, 80 as to be always held at right angles 
with said reach . The rear hounds receive the rear ends of braces which 
pass beneath, and are secured to, the axle , and thelr forward ends are 
secured to the said hound s .  The upper braces pass over the sand board and 
along the upper side of the hounds, to also serve as a facing for said 
hounds. The front fifth wheel frame i s  prOvided with a swiveled perfora­
ted ball, and the connection between the forward hounds and the axle Is 
strengthened by brace straps.  

Improved D onbl e-Acting Pump. 
James Rob ertson , New York city. -The tube w ith which the pipe Is con ­

nected Is separated from the lo wer valve chamber by a valve. From tills 
tube a passage leads to the upper valve chamber, from which it is separated 
by a valve.  From the lo wer valve chamber a passage leads Into the lower 
part of the piston chamber, and from the upper valve chamber a passage 
leads Into the uPller part of the said piston chamber_ The upper en d of 
the lower valve chamber Is closed from a valve, from which a passage 
leads to the head of the pump . The upper end of the upper valve chamber 
Is closed by " plate, which is held down to Its seat by a screw, which passes 
through a screw hole in the bar, the ends or which are placed beneath lugs 
east upon the head. As the piston moves upward, a vacuum Is formed In 
the lower valve chamber, which caUSU8 the water to pas8 up through the 
passage, raise the valve. pass Into said chamber, and thence through ano­
ther passage Into the lower part of the piston chamber, to I>e forced out 
by the next do wnward movement of the piston . The same upward move­
ment of the piston forces the water in the u oper part of the piston cham ­
ber to raise the valve, pass into the head, and fiow out throngh the spout . 

I m proved Bag Fastener. 
Scott Wellington, East Sagina" , Mich .-A stra p ,  the ends of which are 

attached t o  a plate.  passes around the mouth of the bag. At pOints upon 
the strap are eJes through which a cord passes . Spring clutches attached 
to the plate receive the cord and hold it  when the end. are drawn together. 
By compressing the spring s, the cord is readlly released. 

Improved Paper Pulp Screen. 
John S .  Warren, Fishkill on the Hudson, N_ Y . -The essential feature of 

this machine is a revolving cyl1nder, formed of segment plates of a larger 
circle than the completed cyl1nder, united at their edges and working in 
connection With the pcreen, which revolves tn a contrary direction , thUB 
producing a pulsating current, the whole operating In the vat. 

ImpI'oved B ucket Ear. 
JuliUS F. Vogt, St. Loui s ,  Mo .-The ear is made with the ordinary ball 

eye, below which it i s  forked to straddle the stave, In which position it is 
fastened by a single rivet beneath the upper hoop. The ear l s  thus directly 
on the top of t b e  bucket stave , and allows the ball to be connected In such 
a manner that the bucket dips, when lo wered to the water, with greater 
facility than when attaehed by the ordinary ears , 

Improved Fishing Tackle. 
Henry L ,  Sprague, Tottenvllle, N .  Y , -Tbis Invention consists of a spiral 

spring secured and contained In a hole passing through the Sinker. The 
line Is attached to each end of the spring, and the degree of ex;)ansion cf 
the latter is limited by a cord, When the hook and ltne is set, the elastlcl· 
ty and yielding of the bait caused by the spring gives the fish courage to 
endeavor to obtain a better hold, and thus secures the hook, which leads 
to his own capture.  

Improved Toy Attachment for Childrens' Cal'l'iages. 
John D. Mc Annlty,Phlladelphia, Pa .-This Is a little contrivance where­

by two l!anclng and one revolving figure may be operated for the amuse­
ment of children while riding In a chlld's carriage, the apparatus being at­
tached to the front of the carriage and the mechanism geared with one of 
the wheels of the carria ge by a belt . 

I m proved C otton B ale Tie. 
W illiam If .  Tillery, St . Helena Parish, La.-The band for balin g the cot­

ton is provided at both ends with side recesses, preferably alternating at 
the slde s _  These are inclined at one end, and curved In semicircular shape 
at the other end, In such mann er that they form, with the edge of the 
band, hooks. The recessed band ends are slipped over each other, and 
tied by a link- shaped clasp, which Is carried over In lateral p OSition, and 
then diagonally Into the conneettng recesses,  until two corresponding 
hooks catch at each side around the side pins of the clasp, cross over the 
same, and lock the band firmly thereto . 

Improved Millstone Dress .  
l\1adlson Vandegrift, Cincinnati, O . -Tllls Invention c onSists I n  a n  1m· 

proved millstone dress , formed o f  a Circle furrow and two circles or sets 
of straigbt furrows, the inner or eye furrows being made with a greater 
draft or InClination than the outer or skirt furrows, This greatly facili­
tates the passage of the chaps from the eye to the skirt of the .tone, and 
at the same time Improves the ventilation,  

Improved Paddle Wheel. 
Henry Reynolds, Albany, N .  Y.-Thls Invention conSists of two wheels 

made fast at a short distance apart on the same rotary shaft, having their 
respective sets of buckets arranged obliquely tbereacroBs, and having the 
oppOSite pOints of corresponding buckets of the two whe"'. arranged 
above or bel o w  and at an obtn e angle to each other. It ls  claimed that 
by this constrnctlon the same amount of bucket space will be constantly 
iubmerged so that the action of the wheel will b e  uniform . 

Improved Watch Case Back. 
liIenry Blrnn,  Jersey City Hights, N. J.-A bl.nk of the size and tbick ­

ness required Is punched out of any sheet metal commonly used for watch 
cases, and first struck up with an 0uter t!ange . The blank Is tben tran 
ferred Into .. die whose punch has a tapering rim, with a sll ghtly.proj e c  
t n g  cen tral spring piston, which together form a n  angnlar recess with In 
cllned side . The stroke of the punch on the t!ange of the blank carrie 
tbe same to the lnside, under the same Inclination as that of Its  rim, an 
produces thereby a solid snap of trl  .. ngular shape,  which Increases I 
thickness toward the outer circumference of the cap or back,and s trength 
ens the same at the point of greatest strain.  

Improved Fnl'nace tor Bnrning K ilns . 
George C. Sur ls,  Roche.ter, Pa.-Thls Invention relates to a heating fur­

n ace f0r brick. drain pipes, and earthenware kilns,  In which an Intense 
an d regular degree of temperature Is reqnlred for burning the ware .... nd In 
which the ch eapest kind of fuel may be used. The furnace has doublc 
arches placed over the fire bOX, which form an air space, connec ting with 
front air fiues for heating up the air and con ducting the same by rear fiues 
to fines connecting the fnrnace with the kiln, s o  a s  to produce the Inter 
mlxtu . e  and complete combustion of the fire gases on tholr entrance to the 
latter_ 

Machinet·y t01' Washinl[. Bleaching. an,l Dyein" SkIns. 
Thomas Golden, Cutchogue,  N .  Y.-This Is a drum formed, as t o  Its 

periphery, of bars, which are V - shaped on the Inside to scrape the skins 
open the pores.  The bars are .. ttached at their ends to the heads of the drums . 
Thore are also Similar V- shaped bars on the Inside for scraping the skins . 
The drum has a door at the side for putting the skins Into It and taking 
ttem out. and Is provided with gear to swing It up out of the tank an d over 
6ne edge of the latter to dump the skins out Into a cart to save tbe Is  bor 
of taking the skins out by hand. Pipes are attached to Introduce steam 
and water to the bottom of the tank to regulate the temperature. The 
machine Is to b e  used In the several processes of tanning and dregelng .uch 
skins as calf, .heep, deer , goat, seal, and all kinds of light skins and hl �es,  
known a s  washing. Hmlng ,  tanning, rai sing, alumlng, and softening with 
water, litne liquor, or pure drench , tan liquor, alum, soft liquor or suma c ,  
o r  a n y  of t h e  liquors u s e d  I n  tanning or dressing leather_ It Is also useful 
for ble aching and dyeing of cloths . 

Improved Portable Post for Tent., etc . 
Henry D. Goldsmit h ,  New Y ork clty.-The two parts of the post ar 

made tubular, and of such sizes that the uoper part may be Inverted and 
passed Into the other part . Upon three sides of a short sleeve, into which 
the lower tnbe fits,  are formed lugs to which are pivoted stakes, whi ch are 
readily forced Into the ground_ Piates are provided which limit the d e pth 
to which the stakes can enter the ground, and at the same time adjust 
themselves to any unevenness of the surface. At the upper end of the 
highest tube Is a cap having " hinged clamp anel plate for holding the 
horizontal rod which supports the ten t .  

ImpI'oved Sheathiug for Buildin ll s . 
Rowell Colby, Freeport, Ill.-ThlS In .... ntlon consists In a fireproof roof 

Ing or sheathing for buildings, whIch Is formed of metallic or paper sbeet. 
and a tllllng of mortar. The sheathing Is placed along the lowermost 
part of the surface, and a cleat Is tacked along the npper edge. A c o a t  
of mortar Is t h e n  applied, s o  as to fi l l  up t h e  spAce above the cleat. The 
sheathing I s  next folded over cleat nails and mortar. and another strip 1 8  
placed along the upper edge, and fastened I n  a slmUar manner by a cleat 
and nails along and with the e dge of the lo wer strip.  'fhls op eration Is 
continue d  until the whole surface Is neatly finl.hed , the upper course 
belng f"s tened by a cleat or strip of the paper or other material n ailed 
over the same. 

Improved Watchman's Time Check. 
Carl Pfisterer. Eh lngen on the Danube, assignor to Theodore Hahn , Stntt 

gardt, Germany.-Thls control apparatus Is set by placing a pOinter i n di­
catin g tbe number of stations against a starting figure on the dial . An o ­
ther pOinter showing t h e  n umber of rounds Is also s e t  against t h e  highest 
figure on the dial . The several keys are secured In the places o r  stations 
to be visited by the wat.chman , who carrlcs the clock with him, introduc­
Ing each key in the regular order Into the case till all stations have been 
visited. The rounds wlll be Indicated on the secon d dial as each trip I ,  
completed. Should any station be omltted,the next key will not work the 
Instrument, and will compel,therefore, the watchman to return to that sta­
tion for bringing the time check In regular motion . 

Improved Tool Handle. 
George Carlisle, Attleborough, Mass.-A tlp.made of horn or Similar hard 

material, ls attached to the han dle , and has a broad sh oulder and a centra 
tenon, the tenon heing of less diameter at the sho ulder than at It. end . .... d 
tapering or curved from the end to the shoulder. The hole In the han dle 
Is made of the size o f  the end o f  tho tenon . A ring of steel, With Its ends 
of equal diameter outSide, but with the Inside to correspond with tbe 
shape of tb e tenon , l s  Inserted In the h andle outside of the tenon mortl.e ,  
so that. as  t h e  tip Is forced d o w n ,  t h e  wedge section of t h e  r i n g  causes the 
wood about said morti se to hold the tenon tightly_ 

Improved Hydrant C ovel'. 
James McKnight, Brooklyn , N .  Y.-Sprlng catches are provided on th e 

cover extending down In the hydrant, and are held out In notches In the 
latter by a cam suspended on a spindle proj ecting fram the und.r side of 
the cover. The upper end of tb e spindle terminates In a socket on top of 
the cover. and Is  turn e d by a wrench. The cam Is held In po sition for keep 
Ing the catches In tbe notches by friction .  

Improved Earth Augn·. 
Wasljlngton Smlth Jones, Merldlan,Miss--A lower borer plate ls formed 

of two symmetrical halves of cast 1ron conn ected around the recessed p art 
of the shaft by means of semicircular collar extensions which embrace the 
shaft, and are firmly attached thereto by a .leeve_ The sleeve I s  sUpped 
over the collars and keyed to the .haft by a cross pin. A second screw 
plate Is attached to the shaft, at a suitable distance above the end plate ,  
being also made o f  symmetrlcal halves, and which serves mainly to take 
ofi· the weight of the earth from the lower plate, and 11ft a greater quall ­
tlty on hoisting the auger_ The detachable guide drum or band Is also pro· 
duced of two equal part.s, constructed o f  V-shaped plates with collar exten­
Sions, and applied consecutively to the various recessed parts of the sbaft 
above the plates by a sleeve and cross pin. Strong radial arms are applied 
to each plate, and a semlclrcnlar band. having the same radius as tbat of 
the lower plates , ls suitably and firmly connected to their ends . The ends 
of one half drum are provld�d with stationary sleeves,  Into which pro ­
jecting parts of the ends of the corresponding half drum fit, producing 
thereby on the attaching of both parts a full drum for guiding tile auger In 
the required straight dlrectl0n, The guide drum Is transferred with t he 
Increasing depth of the borer plates to the upper part of the shaft, and the 
straight direction of the auger easily controlled. 

I mproved Well Auger. 
Robert J .  Gardner, C arlisle, Ark.-This Invention consists In combining, 

with a shaft having a radially Blotted bottom and edge-turned knives, B. 
sliding t op- closed cylinder and fast ring, whereby an earth auger Is formed 
whose cutters take off successive shaving. or thin slices of soil which ... e 
rapidly transferred illto the .yUnder, The latter continues to rise on the 
shaft until It strikes the fixed ring, when the auger Is withdrawn and cmp 
tied of Its content s .  By this peculiar construction and combination of 
parts, the auger is enabled to do Its work with singular lleatness, emclen 
cy, and economy of labor. 

Improved Wood Bending Machine. 
Augustus F. Marshall, Black RIver, N. Y . -Tbts i s  a machIne for bend 

Ing wood for chair backs and the like by the use o f  a movable crosshead 
and screw for working It. It Is an Improvement on the patent granted to 
same Inventor September 5, 1871,  It  consists In the combination of two 
screws with the crosshead for working It, In a manner calculated to avoid 
the cramping and bindin g of it with the ways.  The scre w s  are geared with 
a countershaft, an d are both turned a!tke, so that one .... 1lI not Ilverrun the 
other. The Invention also conSists of such arrangement of the ptlrrup ••  
t h e  former, its carrier, a n d  t h e  die In which tbe back I s  bent, that the arms 
are bent while the former Is being moved out of the die for bending the 
baek to adjust It for rec e iving the next bar_ 
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�uSiuttiS and �tr�oua:l. 
TIt. (Jhar(Je for Insertion under 'hie head is $1 a Lin •• 

Agricultural Implements, Farm Machinery­
Seeds,Fertillzers. R.H.Allen& Co .. 189&191 Water st .• N .y. 

Black and Brown Bronzes on Brass-In, 
structlons sold by A . Scheller, 113 Forsyth St., N .Y .  
. Magic Lanterns, large and small, for Home 

Amusement and PubliC Exhibitions. Profitable b usi­
ness, requiring small capital . Catalogue free.  McAI­
IIster, Manufacturing Op tlclan, 49 Nassau St., N_Y_ 

Many New England Manufactories have Gas 
Works. which light them at onc fourth the cost of coal 
gas.  For p articulars, addres s  Providence Steam and 
Gas Pipe C ompany, Providence. R .  L 

Cider for Sale-E. 1<'. M.,W. Springfield, Pa. 

Wanted-A Second Hami One to Two Horse 
Roper o r  Elder Caloric Engine,  in perfect order . Ad� 
'Iress,  with price and descripti o n ,  J. P. LambIng. Lara­
mie City, Wyoming. 
Baby Exercising Corset-Pa.t'd April 14, '74. 

State 'Rlghts for Sale .  Address Mrs . C. Tardy. 24 Urlon 
St.,  Paterson, N .  J. 
Patent Concave Moulding Cutters-Reduced 

Price LI, t just out . Mailed ftee on application . Mellor 
& Orum , 448 N .  12th St .. Philadelphia, Pa. 

l!'or Sale-Patent Office Reports, from 1844 
to 1866, inclusive . Address F .  C .  Vlbert, Hockanum, Ct. 

Hotchkiss Air Spring Forge Hammer, best 
in t h e  marke t .  Prices low. Send for c ircuhlr. D .  
.Frisbie & Co . •  New Haven, Ct . 

Salamander Felting-Leading manufactu­
rers pronounce salamander Felting the only ludestruc­
ti�le and best non- conducting coverin g for all heated 
surfat:e�.  A .  G. MUls, .Manager, 23 Dey St . ,  New York. 

How to Sell Patents-Address E. E. Rob­
ert', 119 Liberty Street, New York .  

Steam Whistles, Valves, and Cocks. Send 
for Price List. B ailey, Farrell & Co., Pittsburgh, Pa. 

Articles of Steel tempered or made after pat­
teru . J. F. Dubb er, 48 HIGks S t . ,  Brookly n ,  N. Y. 

Manufacturers of Trunk and Oscillating 
E u g! nes Will find it  to their a<1 vantage to correspond 
w ith S. Roper. ,147 N. Broad St., Phila delphia, Pa . 

Patent for Sale-The best Burglarproof 
Deor Lock In the world. F. Gy s s ,  196 Greene St., N. Y. 

For Sale-Excellent Chucking Lathe, 50 
In,  s wing. Price $215 . ForBaith & Co., Manchester, N.H. 

Bartlett' s Boulevltrd,Street,and Park Lamps 
excel all. Park Size, $3 ; Street,  $5 ; Boulevard, $6. 50 ; 
Refiectors ,  $1 to $3 each ; old style square Lanterns, 
from $3. 50 npward, according to qnal tty. General De­
pot, 569 Broadway, corner Prince St . ,  New York. 

� ew Stiles' No. 4 Geared Press, Cheap.-
J. S .  Newell & Co" 53 Haverh!ll st. , Boston , Mass. 

Patent Chemical Metallic Paints-Mixed 
ready for use. 50 cts ..  $1, and $1 .50 per gal .  Eng. Roof 
Paint,  greund in 011, 50 cts. a gal. Liquid Slate Roof 
Paint, 75 et8. a gal . Ne w York City Oil Co, Sole Agents, 
116 Malden Lane, New York . 

For Solid Emery Wheels and ,Machinery, 
send to the Un10n Stone Co., Boston, Mass., for Circular. 

Responsible parties, who wish light ma­
cllinery manufactured, cast or malleable lron. preferred, 
please address E. Mann & Son, MUford, Mass . 

The improved American Governor. Send 
or new catalogne . C. A. Conde & Co., Ph!ladelphla, Pa. 

Scale in Steam Boilers.-I will remove and 
p revent Scale In any Steam BoUer, and make no Charge 
nnt!l the work Is round satisfactory. Geo. W. Lord , 
Philadelphia, Pa. 

New Iron Ore and Dry Quartz Pulverizer 
s unequaled ! F .  Alden, .Paten tee, Pittsburgh, Pa . 
For the best Cotton Cans and Galvanized Fire 

Pails, address James Htll, Prvvldence, R. I. 
For small size Screw Cutting Engine Lathes 

and drill L athes. a dflress S tar Tool Co ..  Pro vidence, R . I. 
Astronomical 'felescopes, Spy·Glasses, and 

Optical Instruments at pri\!es to s u i t  all. L. �"' . Sutton 
Manufac turer, Warren St. , Jersey City, Box 218. 

Hand Fire Engines, Lift and Force Pumps 
for fire and aU other purpose s .  Address Rumsey & Co.,  
Seneca �·alls. N. Y . .  U.  S.  A. 

Electric Bells for D wellings, Hotels, &c.­
Most reliable and Cheapest Hotel Annunciator. Cheap 
te.legraph outfits for learners . Ins'ts for Private Lines, 
Gas Lighting Apparatus,etc. J.H.Hessln,Sc.Clevcland,O. 

Matson's Combination Goyernor is sent. on 
tria.l to any one addressing Matson Bro s . !  MOline, Ill . 

Diamonds and Carbon turned and shaped 
for Scien t11ic purp o s e s  j also,  Glaziers' Diamonds mann� 
factured ami reset by J .  Dickinson, 64 Nassau S t  .• N. Y. 

Saw Ye the Saw 'i-$l,OOO Gold for SawmUl 
to do sa.me work with no more power Expended. L. B .  
C o x  & C o . ,  197 Water � t "  Ncw York. 

For the Best Portable Engine in the world, 
address Baxter Steam Engine Co .• 18 Park Place, N. Y. 

Eames Patent Molding Machines for Metal 
Cast1Lgs. Saves fully one third In cost of labor of mold· 
ng, and secures bet ter work than the ordinary method. 

}I'or CircularB, address P. & F.Corbin , N c w  Brltaln,Conn . 
Small Portable Engines,  2 to 12 H.P. Send 

or Prices & Catalogue . Tully & W!lde. 20 Platt S t . ,N.Y. 
For Durkee Saw Mills, address the Manu­

facturers, T. R. Bailey & Val l .  Lockport, N .  Y. 
Johr son's Universal Lathe Chuck. Address 

LambertvIlle Iron Works , Lambertville, N. J .  
Begt Philadelphia Oak Belting and Monitor 

!\t,ltched. G. W. Arny, Manufacturer. 301 & S03 Cherry 
St . .  Phliadelphla, PR. Send for new circular. 

Direct Steel Castings-Solid and Homoge­
neous. C ohesive Power f our timeea greater than Cast 
Iron. An Invaluable snbstitute for expensive forgings, 
or iroll Castings re quiring great S.trength . For C1rcular 
and price list, address McHaffee Steel C o . ,  cor.  Evelina 
and Levant Sts.,  Ph1ladelphia, Pa . 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamps.  The Best and Cheapest.  Send for Circnlar 
& Drlce Ust to Ph1la. Hydranllc Works , Evelina St.,Phll •• 

Shafting, Pulleys, and Hangers at the low­
est price s .  n. Frisbie & C o . ,  New Haven, Conn. 

Tingue, House & Co., 69 Duane St . , N. Y. 
Manufacturers of .Machin e  Blant:etlng,Felt s ,and Cloths 
Endless or In piece, for Printers , Engravers, Pollshers 
Plano Forte Makers , Paper Makers, Callco Printers 
PunChing or Washer Cloth, Filter and Strainer Cloths 
for all kinds of llqulds. Sample sent on appllcatlon. 
Double-Acting Bucket Plunger Steam Pumps, 
Manuf'd by Valley Machine Co., Easthampton, Mas s .  
N. Y. Store, 4 5  Cortlandt S t . ;  Ph!la. Store, 132 N. Srd St. 

The Improved Hoadley Cut-off Engine-The 
Cheapest, Best, and Most Economical steam-power In 
the United State s .  Send for Circular. W. L. Chase '" 
CQ., 9G & 97 f,lberty St., ]'jew York . 

J titutifit �tUtritau. 
Hydraulic Presses and Jacks, new and se I (4) P. M. asks : How can I transfer ordina­

cond hand . Lathes and MaChinery for PoUshlng and Buf- ry engl'avings t o  glass ? A. FIx the printe d  snrface to 
ftng Metals.  E. Lyon 70 erand Street, New York. the glass with ordinary paste. Etch with Ilqnid hydro­

Deane's Patent Steam Pump-for all pur- fiuorlc scid of specific gravity 1 ' 1<1 .  At the end of 3 
poses-Strictly fint class and rellable. Send for circular. or 4 mlnntes wash off the paper, and the design wlll be 
W. L. Chase & Co., 95 '" 97 Liberty St .. New York . found reprodnced upon the glass .  

Forges-(Fan Blast), Portable and Statioll' (5) J. S. says : You say that the point of a ary. Keystone Portable Forge Co., Phllaoi.elphla, Pa . wagon wheel tOUChing the gronnd comes to perfcct 
The "Scientific American" Office, New York, rest. the Wheel bein g in motion .  Do yon claim that 

Is fitted with the Miniature Electric Telegraph. By one part of the wheel Is goi n g  fast, another BlO W ,  and 
tOUChing Ilttle buttons on the deskS of the managers, another standing still ? If s o ,  Is It the same wit!> frlc­
signals are sent to persons In the various departments tion pulleys:and Idle wheels ? Can one part of a soli d  
of the establlohment. Cheap a n d  effective. Splendid Wheel stand stili and another part be In motion ? A .  
for shops, olllceo, dwellings. WorkS f o r  any d.\stance. EaCh p o int as it reaches gronn d Is at  r e s t  with respect 
Price $5. F. C. Beach '" Co.,  263 Broadway, New York, to any fixed point in the earth , but has the same rate of 
Makers. Send for free mustrated CatalolrUe. angnlar motion as thC other pOints in the circumfer-

Brown's Coalyard Quarry & Contractor's Ap- ence . 
paratus for hoisting and conveying materials by Iron (6) O. M. R. says : I am making hydrogen 
cable . W .  D. Andrews & Bro . ,  414 Water St . .  New York. from sulphuric acid and zinc In a cylinder for oxyhy· 

Steam Traps and Injectors on trial ; 3 Good drogen I1ght.  The cylinder is coated with vnlcanlzed 
Steam Pumps-chea.p .  A .  G. Brooks, 422 Vine Street, rubber. Why cannot I use (1n place of the zinc) iroll 
Philadelphia, Pa. tnrnings? A. Yon can nse iron. Hut iron In diss olvIng In 

dilnte snlplmrlc acid does so with the fermatlon o f  
For Solid Wrought-iron Beams, etc., see ad- fro th, and the evolntlon of certain oily hydrocarb ons . vertlsement. Addre.slJnloll Iron IVIlI!s, Pittsburgh, Pa., The s olution, moreo v er ,  soon becomes saturated with for llthograph, etc. ferrous sulphate, which soon crystallizes . Yon will 
Mining, Wrecking, Pumping, Drainage, or have trouble and will find that It Is 'less  satisfactory, 

Irrigating Machinery, for sale or rent. See advertise- except in the mat ter of cost,  than zinc . 2.  What qnan­
man t o  Andrew's Patent. Inside page. titY Of acid wlll i t  require to consume l lb . of iroll,and 

Temples & Oilcans. Draper, Hopedale, Mass. wbat volume of gas will b e  produced ? A.  It will take 

Buy Boult's Paneling, Moulding, and Dove- 28 ozs.  stron g oil of vitri o l ,  and 5 cubic feet and 164U 
talling Machine . Send for circular and sample of work. cubic inChes of gas wll! be evolve d .  
B.  C. Mach'y C o . , Battle Creek. M1cll . .  B o x  227. (7) J. C. P. aSKS : How can I temper No. 

Ch 16 brass wIre, 130 as to make s p iral sprin gs ? I have 
Rue's " Little Giant" Inject,ors, eapest trIed hammering an d heating, a n d  !aUe d every time. ond Best Boller Feeder In the market. W _ L. Chase '" 

C o . ,  93, 95. 97 L1berty street. New York . A. There is a bra ss wi!"e , already tempered , made spe -

For Surface Plall.ers,c small size, and for 
cially for springs . 

Box Corner Grooving Machines, send to A. DaVi S ,  Low· (8) B. O. says : I wish. to solder a piece of 
ell , Mass. . ,..,. metal about an inch square, to the side of an tron ket-

Lathes, Planers, Drills, Milling and Index tie ;  It i s  to b e  a sort of bed piece to which a Msp Is to 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. be attache d , capable of sustaIning a weigbt o f  15 or 20 

For best Presses, Dies and Fruit Can Tools, Ibs. Is there means by which I can m a k e  this attach­
Bliss & Williams. cor. of Plymouth & Jay,Brooklyn,N.Y. ment ? A. Braze it  by the ordinary method, using spel-

Price only three dollars-The Tom Thumb tel' and borax. 
ElectriC Telegraph. A compact working Telegraph ap- Is there any machine for bending or t w i s ting wire, by 
paratus . for sending messages, making magnets ,  the whIch I can manufacture wire loops to be soldered to 
electric light. giving alarms , and various other purposes . tin vessels ? A. Use a solid block of iron , in which put 
Can be put In operation by any lad. Includes battery. ��
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�ey and wires. Neatly packed and sent to all parts 01 sired loop . the world on receipt of price, F. C. Beach '" Co. , 263 
BrOadwaY, l"ew York. (9) L. M. S. asks : 1. Can wat er be electri-

fied so as to be s parkling ? A. No. 2.  WlIl telectrlcity 
All Fruit-can Tools,It erracute,Bridgeton,N.J' settle mnddy or sooty water ? A .  NO . 3 .  Would elec ­

Peck's Patent Drop Press . For circulars, 
address Milo, Peck '" Co.,  New Haven, Conn . 

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

a specialty. Engines, BOilers, Pumps, and Machinist's 
Tools . 1. H . Shearman, 45 Cortlandt St . •  New York . 

Spinning Rings of a Superior Quality­
Whitinsville Spinning Ring Co.,  Whlt1nsv!lle, Mass . 
Send for sample and price Ust. 

Mechanical Expert in Patent Cases. 'f. D. 
stetson, 23 Murray St., New York . 

G. W. P.'s description of the double star is 
too vague to allow us t o  recognIze It .-C. J. K. w!ll 
find descrIptions of some breech-loading cannon en 
p p . 149, 40�, vol. 27.-A. H. wlll find a reCipe for sliver· 
plating solution on p . 170,vel .  SO.-W. H .  B . W!ll find di­
rectlolla for transferrIng pictures to glaes on p . 4S, vol.  
SO.-J. H. M. wlll find a reclpc for qnlck-settlng glne on 
p. 33, vol. 31, and for a c ement for wood and glass on p. 
274, vol. RO .-J. T. will find dirccti ons for galvanizin g 
ca.t iron on p. 59, vol.  24 .-C. H. S. will find directions 
for keeping eggs or. p . S78, vol . 30 .-T. C.  W. will llnd a 
recipe for waterproof paper on p. 346, vol .  30.-.0. G. & 
S. are referred to p . 107, vol. 29, for directions for an· 
ne.lIng stcel.-Wc d o  not nnderstand what J. A.  1<'. 
mcans by a vacuum cyl!nder to a steam engine.  

(1) C. S. asks : Please tell me how I can 
p h o tograph o n  tin . A. The pr ocess  is  the same as 
that of prepar1ng glass n egative plat e s ; the difference 
Is due to the dark backgronnd, which reverses thc 
shades and thns rcnders the picture p ositi v e .  

How is  Ilthographlng donc ? A .  T h e  stone u s e O  in 
llthograpliy is a limestone (carb onate o f  lime) of a 
very hard and compact texture , admItting . of being 
ground to a Flnc surfac e .  The stone mUHt have the 
(IUalltics of imbibing both water and grease or oil, the 
crayon used ill drawing npon it being comp osed 01 
grease,  wax, soap, shellac, an(! ivory black, whICh is  
also the comp o s ition o f  the ink used in printing, with 
!!ttle varia tion . The stone, having the picture dra wn 
upon its smooth snrface with thc prepared crayon. i. 
wet with water . Whtle the stone is  Atill wet, an inkin g 
roller is p a s s e d  over Its surface .  Wblle the wct part 
of the stone refuses to take the Ink, the crayon line s  
b eing of a greasy natnre , will take a p orti on o f  I t  
from t h e  roller .  The st o n e  Is then r e ady for printin g .  

1 .  H o w  c a n  I make albumenized p a p er, a n d  h o W'  sen" 
sltlzc It ? A .  Ammoninm chloride 200 grains, water 5 
oze . ,  albumen 15 ozs. The mixture sh ould be well beat­
en, and the froth that forms skimmed olt and placed In 
a fiat vessel to subsIde. To sensitize the prepared pa· 
per, coat one side evenly with a s olution of 60 grains 
o f  nitrate of silver In 1 oz. of dis tilled water. This lat­
ter operation must be p erformed in a dark room, or by 
candle I1ght.  2 .  With what do photographers fix pic­
tnres taken on glass with collodloB , before transfer­
ring to the paper ? Do they remove the collodIon that 
Is not acted upon ? A .  Either sointi o n  of hyposul­
phlte of s oda or cyanide o f  p o taSSium . The picture 
shauld first be developed by pOUTing over It  a solUtion 
of snlphate of Iron In water. 3 .  Doe. iodine come In 
a liquid or solid form ? A .  Solid .  

(2) W. C. asks : 1 .  Will thin sheet lead re­
sist the action of sulphuric acid for an unllmlted pe· 
riod, at ordinary temperature, so as to be a safe recep­
tacle ? A. It Is so used In the lead chambe r s o! a sul­
phnric acid manufactory. 2. WllI l t  In the same way 
resist nitric acid ? A. N o . 3. Can I t  also be used to 
contain muriatiC acid ? A .  No. 

(3) J. A. H.  says : I have read your abstract 
from Mr. Chase's artlcle on " ]<'Ishlng by means of Ex­
plosive s . "  1. W!II common gunpowder, gun cotton, or 
dynamite do for such a purpose ? A. Yes .  The quanti 
ty used depends much upon the' depth of water. 2. 
Shonld the cartri dge wrapper be thick metal or wll! 
varniShed paper do ? A. Paper w!ll answer the pnr· 
pose. 

trlctty aid in bringIng butter quickly In Churning ? A .  

No. 4.  Would atr, forced 01' pumped i n t o  a n  i c e  cream 
freezer while freeztng, make ice cream lighter . 0r 
smoother ? A .  N o .  

(10) J. B. asks : 1 .  Is it possible to cast 
bras s  in cast iron or wrought iron molds without heat­
Ing the latter before the process of casting ? I want to 
o b tain a smooth nndersille of the castIng, to r e nder fil­
ing and planiil g  unnecessary. A. There are fac1ng 
sands and compositions for molding smooth castings 
which answer for the purp ose you mentton better than 
any other devIc e .  2. W ould plumbago be a non-con­
ductor good enough to prevent explosion If rnbbed on 
the inner sides o f  the mold, or would a mold, made of 
plastIc graphite , render a very smooth casting wlthont 
wearing out fast ? A .  Yes. 

(11) P. S. V. asks : Will sulphur water 
when used in a steam boiler cause a Bcale of sulphur 1n­
side ? A. It would not be advisable to use this kind of 
water. Possibly the snlphur could be removed by some 
o f  the fced water heaters In the mark e t .  

(12) A. H.  asks : Are brass tubes drawn or 
roUed In grooved rolls ? A . They are drawn . 2. C O Uld 
tubes be rolled by insertin g a steel rod (inside of tube) 
In grooved rolls, the grooves being graduated like holes 
in a wire draw plate ? A .  The plan yon mention is 
practicable, and i s ,  we think, in u s e .  

(13) A. MeG. asks : How can I clean an oil 
pai'nting that i 8  Injured b y  d u s t  a n d  p articles of wrap­
plng papcr ? A. We can recommend the follo win g :  
Take the plcturc out of frame, lay a coarse to wel over 
It for 10 or 14 days ; keep it continually wet until It has 
drawn ont all the filthine s s  from the .plctnre ; pass 
some Unsee(j 011 whiCh has becn a long time seasoning 
over It, In the sunllgh t ,  to purify i t ,  and the plctnre 
will become a s  I1vcly on the surface as n c w .  

W h a t  Is  b e s t  f o r  cleansing a n d  bnrnlshlng church 
plate ? A. Try the following reci p e : Plunge the sl·ti ­
cle Into this solution : Hypo sulpili te of soda 1 lb.,  sal 
ammoniac 8 ozs., solution of ammonia 4 ozs"  cyani ue 
of potaSSium 4 ozs. Let it  remain one half hour, waSh , 
and rub with buckskin. The cyanide of potaSSium i s  
Vel'y poI.onous.  I t  m a y  b e  omltt e (!, b u t  then t h e  soln· 
Uon Is not ,0 active. No powder i s  nec e ssary In p ol· 
Islling. 

(14) C. K J. asks : What is a test for arsenic 
in wall paper ? A. MarSh'S test Is the Simplest.  Pnt 
several small pieces of the suspected p a p er, with wa­
ter, tn a flask c onta1nlng small pIeces o f  metallic zlnc ; 
make the liquid acId by sulphmlc acid.  Thls immcdI­
ately attacks the zinc,  generating hydrogen. Thro ugh 
thc cork in the top of the fiask. pass  a glass tube ,draw n  
to a fi n e  poin t  at  the outer e n d .  After t h e  hydrogen 
has been evolved for a short tIme, lgnlte it at the outer 
end of the glass tub e ; bring a pollshed snrface of por­
celain in contact with the fiame of hydrogen,1f there b e  
a n y  arsenic present, It w l l l  b e  combined w i t h  t h e  hy­
drogen, and the fiame wlll color the�porcelaln with the 
black arsenical mirror . 

(15) J. R. M. says : A shop mate says he can 
make a single tap t!lat w!ll cut 4 difierent threads, 8 . 16,  
24, and 3�. How is it d one ? A .  A tap cann o t  b e  made 
to cut difierent threads unless It has removable teeth. 
It may be used as a tool In the lathe, and thus cut a 
donble or triple threa d ; but this w ould only be a curi­
osity, as a tap used as a tool ehaser would be a most 
nnmechanlcal device .  An ordInary tap, nsed as a tap , 
w!ll only cut a thread of one definite nnmber to the 
Inch . 

(16) O. P. asks :  1. How can I find, on the 
surface of a r evolving cutting Iron , the exact shape 
for s triking any gIven :moldlng ? A .  Your best plan 
will be to mark out with compa. s s e s ,  e quares. etc. , on a 
piece of sheet tin,  the molding reqnlred ; then cut ont 
the same and nse It as a gage . You can make a male 
and female gage from the sheet tin . 2 .  If a cutter 
make a given pattern of molding when revolving on a 
cutter head 6 Inches In diameter, wonld not the same 
cutter, if used on a cntter head 6 feet In diameter, pro. 
duce molding of a different form ? A. No. 

(17) J.  H. L. M. asks : Has a vacuum ever 
been produced In a steam engine wlthont usIn� tj:le �x' 
"aust steam ? A. Not to our knowledge . 
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(18) A. H. asks : How can I prepare the 

glasses for a camera ? A .  To make small lenses, pre� 
pare a vertical crank arb o r  wilh a screw thread for 
chucks cut on the top, to be worked by a treadle. The 
frame snpports a tub of wet sand through which the 
arbor rlsc s .  Lead·faced chucks are cast of  proper cur­
vature, and the lens I s  held npon the Chuck by a wood· 
en handle attaChed with pitch , While sand and water 
are applied. Convex lenses may be cemented to the 
chuck by drops of pitch h alf an inch apart. When 
rough gronnd, they may be finished with a brass or Iron 
grinder, worked with emery alternately on the lens and 
on another grinder Which fits It . Finally apply ronge 
with pitch pOlisher, as  we hove before direct e d .  �'Hnt 
glass disks may be cemented to a chuck and turned In a 
lathe with the end of a three cornered file ground to 
60° , dipp ed In water acl dnlated with sulphuric acid, un­
til the glas:s touches a brass tool all over. It roay then 
be ground, stuck to a handle with seaHng wa x , a n d  pol­
I Shed wIth rouge against a sealing wax poliSher revoh"­
Ing i n  the lath e .  The wax Is removed with alcohol . F or 
11at surfaces, as of prisms, three brass ehucks must b Q  
contlnnally worked upon each o t h e r  wblle t b e  surface is 
ground upon one of them . For photographic cameras, 
any glass wlll do, as s ome dlffnsion of focus is  re quis ­
Ite . For telescopes and micro s c o p e s ,  it must be fanlt· 
less. To photograph at the visnal focns of a telescope 
the obj ect glass lenses may be separated o n e  th irtieth 
of the focal length ;  or better, the "Iateholder may be 
racked in a marked distance found by trial,  o r  a v1ew 
tnbe I.ns may be placed outside the focus. To ph oto ­
graph the moon, p lanets ,  and s tars, a nlt.rate of silver 
bath, 35 grains to the o unce of water, must be used with 
a coilodlon containing iodide of cadmium . For the 
Bun and p ortratturf , a bromized collo dion may be used 
with a 90 grain silver bath.  The plate is dip p e d  I n t o  a 
weaker bath before exposure. The d a rk room slwul 
be well light ed throngh buff- c olored envelope paper.  
For stars , the plate i s  lighted a moment by an argand 
burner 3 feet oft". before exposure . 

(19) M. W. asks : 1. How is printer's post­
er Ink mad. ? A .  A good common Ink for tbis pnrp o s e  
m a y  b e  m a d e  as follows : T a k e  16 ozs.  varnish , 4 ozs . 
Jinseed oil well bOiled,  4 ozs.  clear oil of turpentin e ,  Hi 
CZB. fine lampblack, 2 ozs.  :tine Prussian blue, 1 oz. fine 
indigo. BaH one heuT.  2. Are there machines for 
printing entire 1lags at one impressi on ? A .  Small ma­
chines for this purpose arc , we believe , �in use in this 
City. 

(20) M. H. P. asks : Would it be practi· 
cable to draw water a distance o f  160 teet length and 
18 feet fall , with a suction pnmp and cement pipe ? A .  
I t  can b e  done with a good p nmp and well laid pipe.  

Is a brass kettle Injurious for cooking fruit pre­
serves,  etc. ? A. Not if i t  is clean and bright at the 
time o f  use.  

In what way can light casslmere pants be wash e d ?  A, 
Dissolve a little cmd soap In water, and mil{ a !!ttle 
clarified o x  gall wlth It. Rub the mixture on all the 
spots of grease and dirt, and rub it in with a stiff brush ; 
then brUSh the garm ent, and sponge with the same mix­
tUre well dllute d  with warm water. Rinse in clean wa­
ter, and hang up to dry. 

(21) P.  M. K. says : 1 .  An engine has a 12 
inch. cylinder x 24 inches stroke, and runs at 75 revolu­
tion s .  It is  filled with two main slide valves ; and a 
cut-oft· slide valve works on back of main valve, cut. 
ttng ofi' at y, stroke . The tra vel of the maln valve Is 
2% inche s .  No. 1 valve has � inch lead on steam and J( 
inch lead on exhaust,  with 74' inch lap on steam and n o  
lap on exhaust e n d .  N o . 2 h a s  no l e a d  o n  steam a n d  y, 
Inch lead on exhaus t, w1th % Inch lap on steam and % 
Inch nega.tive lap on exhaust,  or both e xhaust ports are 
open % Inch when the valve Is on the mid stroke . 
WhiCh of the two valves Is the best,  all o ther conditions 
being the same ? A. The first.  2 . An engine Is  Ittted 
with ordinary double sll � e  valve (no cut-off attaChed) 
which has equal lead ; but i t  will not cut olt equally, 
following 1Y, inches fnrther on the ont s troke than on 
the In. How I s  this ? A . It  Is on account o f  the angu­
larlty of the connecttng rod. 

(22) N.O.A.asks : 1 .  Does it preserve a tooth 
permanently t o  have it tllle d ,  proviued it i s  done well 'j) 
A. Yes. 2. Is sUver as good as gold for filling in every 
respect ? A. N o .  

(23) M. H.  B.  asks : What is the best plan 
of setting up the follower rest, to an engin(;} lathe , for 
the pUl'pose of turning slender iron rods, of dIfferent 
sIze ? W!II one guard do, or wlll lt take a different one 
for evel'y sized r o d ? I tried a forked guar d, but for 
somc reason I t  did not work satIsfactorily. A .  A com· 
mon plan 1 s  to have a plate comp o s e d  of two forks,  
which can be adjusted for Oifierent Sized rods. This 
h olds the work in an dire ction s ,  the effect o f  mOVing 
the adj usting screws being to make the s quare open· 
1ng between the forks larger or smaller. 

(24) M. asks : 1. How do you find the mean 
etl'ectlve pressure p er square inch on the piston of a 
steam engine ? A. F rom an IndIcator diagran;,. 2 .  
What is the m o s t  economical speed f o r  a piston ? A .  
This depends o n  a varie ty of circumstances, Q n d  would 
re quire more s pace for the discussion than we can g1ve 
In these columns . 3 .  What book wlll give me the for· 
mul", for the proportion of the parts o f  a high press· 
ure engine ? A .  We can recommeIild Van Buren'S work 
on U The Strength of Iron Parts of  Steam Machin ery . ' 

What is the reason that,on taking a kettlc of boll1ng 
water olt· the stove. one can beltr his hand on the bot ­
tom for a short. time, bnt after that the heat becomes 
nnbearable ? A. Un account of the prot ection afforded 
by the soot.  

Can an Imponderable agent have any momentum ? A. 
Yes . 

(25) W. T. E. S. asks : How long would a 
reservoir containing 1 ,388 cnbic feet, fined with all' com­
press ed to 800 Ibs. to the square Inch. last 8 men, who 
arc in an airtight room containing 240 cubic feet of air. 
snpposlng that the compressed air Is  let in as required. 
and thC fonl all' let out P A. From 4 t o  5 hours. We do 
not think that your plan for a torpedo boat Is novel . :  

(26) C. S .  asks : What is the action of 
steam ? I was before an examining board , and that 
questio n  was put to me and otbers.  A. It is rather dif­
ficult to answer a question of this general nature, but 
tbe action of steam may be comparedoto that 01 a com­
pressed spring. 

(27) R. I. asks : What would the pressure 
of alr be to the square Inch In forcing 2,500 cubic feet 
per mInute through eight roun d o p enings, 4 0f l  Inch 
and 4 of 1Y, Inches diameter ? A. You will find rules in 
Welsbach's " MechanIcs," by which you can make the 
calcnlatlons.  

(28) W. S. B. asks ; How far will a person 
have t o  stand from the roots of a tree 100 feet hlgb 
that the top may be just visi ble, the earth being level 
with the exception (If Its Ilatural curve ? A . About 1� 
Illlles . 
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(29) E. P. R.  & Co. ask : Would it be prac· 

tlcable to take steam from a boiler 550 feet distant to 
run a 10 horse englne,the boilers (of course d Oing other 
work) betng of 160 horse power ? A .  The plan Is  per' 
fectly practicable,  and often adopted. If the pipe Is  
properly protected and trapp e d ,  the loss will be trio 
JUng. 

(30) L. G. D. says : I wish to draw strips of 
common steel  one fourth of an Inch thick and four 
Inches wide to a tolerable cutting edge. This Is  done 
by hammering when h o t  and drawing to an edge . 
Would It be po ssible to do it by passing the steel be · 
tween two steel rollcrs,made tapering so as to draw the 
steel plate t o  an edge ? Could ODe man thus sharp en a 
strip of steel by turning a crank connected with one of 
the rollers ? Can common soft steel X Inch thick be 
brought to an e dge In this way when cold ? A.  We do 
not think you could get a very good edge In this way ; 
and if the machine were worked by one man, the ope. 
r�tlon would b e  very slo w .  

(31) J. H. says, in commenting on our an­
s w er to A. B. & C . ,  who asked If water can be raised by 
a siphon above 34 fe et : You answer " No ." I differ in 
opinion from the above answ er . I say that the atmo­
spheric pre ssure has n o thing to do with the movement 
of the water through the Siphon, the pressure being the 
same at either end ; and I am fully satisfied that, If the 
long leg of the Siphon contatns snJllclent weight or 
volume more than the short leg, water can b e  raised to 
any re quired high t .  A . Your theory would answer very 
well if the column of water were connected together 
after the manner of a rope; as it is, we prefer to hold to 
the original explanatio n .  Should you doubt it,  how· 
ever, you can rea dily make t h e  experiment. 

(32) U. Z.  L.  asks : What is the best meth· 
o d  o f  removing rus t  from iron and steel ? A .  Use an 
emery block, with oil ; such blocks are supplied by the 
ma.kers of emery whe e l s .  

(33) A. Z. L.  says : 1 .  I am building a 
steam o o a e  2'1 feet long, with 6 feet beam and about B2 
or 33 inches draf t .  Are these last dimensiOD s in propor 
tion to the len�th ? A . They will auswer very well. 2. 
I have a four horse power boller and 2 one horse power 
engines which I pro p o s e  to connect t o  a propeller 
shaft. What oil ould b e  the size and pitch of t h e  pro· 
p ellcr ? A.:Try 30 lnehes di ameter, 3� feet pitch. 3. At 
what rate wouln the above engin e propel the boat ? A. 
5 or 6 mtles an hour.  4 .  Can 1 attaln 'a speed o f  18 knots 
all hour with a b08:t of the above dimensions ? A .  So 
small a boat could hardly carry the machinery for 
such a s p e e d . 

(34) W. H. B. asks : Can a barrel that has 
had vinegar In it  b e  cleaned for keeping bllef in ? A. 
Yes, by using a strong potassa lye, and than thoroughly 
cleansing with water.  

(35) N. S. asks : 1 .  How can I make a good 
silver· plati n g  fiuid ? A. Dissolve 1 oz. nitrate of stl· 
ver in 3 pints distilled water. Add strong s olution of 
cyanide of potas sium un'tll no further precipitation 
takes place. If too much cyanide Is a dded, it will reo 

d l s d O lve the prec!pltate . Pour off the supernatant Ii· 
'lul u ,  and wash the precipitate carefully. Now add 
strong solution of cyanide to dissolve the precipitat e .  
M a k e  onQ gal lon with dlstllled wllter. T h e  s olution 
should h ave a moderate excess of cyanide, and it must 
b e  fil tered before using . 2 .  What I s  a good simple way 
of plating with a ba ttery ? A .  See pp . 75 and 133, vol . 
30. 

(36) C. says : In No. 9, current volume, you 
give the speCific heat of carbont c acld as 0'21630, water 
being unity. What Is the specifiC heat of carboniC acid 
gas ? If one pound of thi s gas were placed in a tight 
tin vessel at a temperature of 1200 Fah . ,  immersed i n  
another vessel con taining one ponnd of w ater at 700 
Fah. , and aU ) wed to remaln until cooled by the water, 
at what degree would the two t emperatures meet,  no 
allowance being made for lOBS o f  heat ? A .  The num· 
ber given is the specific heat of the gas. Let w=number 

of degrees which the 1 lb. of carbonic acid gas must lose : 

then 120" _"'=70°+ 0'216"'. 1'216 ",= 50,or "'=41·12. And 

1200 _w=78'88°,700+0'216 "'=78'88°, which is the point at 

which the temperatures would meet. 

(37) A. D. B. asks : How can I prepare 
chemtcal paper for tel egraphic purposes ? A. W e  be­
lieve the fiuld u s e d  I s  a solution of ferro cyanide of p o ·  
tasslum. 2 .  Can the solutilln be used as a wrltlng fiuld, 
with a pen, so that the paper would only be sensitive 
where covered with the writing? A . It may be used with 
a pen, but not a steel p en.  3.  Where paper is a non� 
conductor, does the solution render it  a conductor ? A 
Yes . 

(38) A. H. Y. asks : 1. What property is 
there In some well water which destroys the lead pipe 
of a pump ? A, Lead Is corrod e d  b y  pure water when 
It Is exp o s e d  to the unit e d  action of the air and water. 
The water dissolves the oxide of lead. In case the wa­
ter contains certain mineral matters in solution , its 
corrosive action on the lead is increased; other mineral 
salts diminish Its corrosive actio n .  A chemical analy­
SiB of the waters of your well wonld shoW exactly to 
what Ingredient this corrosive action upon the lead was 
due .  2. Why does a lead pipe In a manure vault crum · 
ble to pieces ? A. The manure in decomposing forms 
nitrates, nitrites,  and certain ammoniacal salts, all of 
which exert a corrosive action upon the lea d .  3. I of· 
ten find that somo water wlll act very quickly upon 
block tin pip e ,  filUng I t  with little holes from whIch a 
fine dust id pro cure d. What 1s the cause of this, and 
what is th e dust ? A. The white body i s  an oxide or 
other compound of tin , resultl n g  from the causes above 
(le,crlbed. 4 .  Is block tin pipe poison o u s  to water,11ke 
lead ? A.  N o .  

(39) F .  O .  asks : How can I dye feathers to 
" red color which will be waterproof, to be used on fish 
hooks ? A. Take 1 oz. Braztl wo o d  in powder, )4 o z .  
alum, 7( o z .  vermllion, a n d  1 p i n t  of vinegar ; b o i l  them 
up to a moaerate thickness,  and dip the feathers (they 
havmg been previously steeped i n  hot water) Into the 
said mixtur e .  As to y our other question, address Seth 
Green, Esq., Rochester, N. Y . 

(40) C. S. T .  asks : Is oleomargarin the 
proper name for butter manufactured from beef suet ? 
A. It Is a pro p e r  name, being derived from t w o  of Its 
prlnelpal constituents . 2. Is there any : dlfierence be·  
tween t h e  oll of b e ef s u e t  (When It  i s  separated from 
the stearin) and butter oil ? A. If we clearly under· 
stanu your meanin g, the olein is the same in both fmb­
stances . The olein fonnd in butter was con sidered by 
Bromeis to b e  of a p ecuUar kind, which h e  termed bu· 
tryoleln ; but Gottl1eb has s h o wn that the difference in 
properties betwe en the oleic acid obtaIned by Brome!s 
from butter and that obtai n e d  f<Gm ordinary olein de· 
pended simply upon the oxidation which It had nnder· 

gone during the p rocess adopt e d  In preparing It. 

(41) J. L. asks : How can I make an reolian 
harp ? A. See p. BRO, vol. 26 .  The s trings should be 

rawn tight. 

(42) T. G. G. asks : What are the character­
Istlss of asbestos or amlanthuB ? A. Asbestos Is a va­
riety of hornblende or amphibole, which 10 a silicate 
and aluminate of magneSia, Hme, and prot oxide of iron, 
with a variable proportion of fiuorides o f  calcium and 
p otaSSium . It Is  soluble In a mixture of certain pro' 
portions of hydrofiuorlc and sulphuric acids. 

(43) N. N. B. asks : At what parallel of 
longitude does each day begin and close ? A.  At 1800 

east or west of Green wlch . 

(44) R. C. D. and others ask : Is there any 
way of bleaching beeswax without going through the 
long ana tedious process of sun bleaching ? A. 11 may 
be done by means of nitric acid ; but chlorine, though 
It destroys the color, cannot be employed for this pur· 
pose with advantage, for It was observed by Gay Lussac 
that a substitution of chl orine for a portion of the hy· 
drogen oecurs under these circumstances. When can· 
dIes made from such wax are burned, irritating vapors 
of hydrochloric acid are eVOlve d .  

(45) A. D. L. asks : To find the coefficient 
of fricti on In a moving b o tly, do you dl vide the weight 
required to move the body b y  the weight of the body ? 
A. Yes .  As to your pendulum query, consult a work 
on analytical mechanics . 

(46) J. K. B. asks : 1 .  What is the most ac' 
curate method of finding the thro w of the eccentriC for 
any travel of valve ? A. The thro w of eccentric must 
be the width of the steam port added to the amount of 
lap on the valve ; hence the travel of tho valve or (what 
Is the same thing) the stroke of the eccentric must be 
twice the width o f  the Bteam port added t o  twice the 
amount of lap on one sId e .  2 .  What Is  the most accu· 
rate method of proportioning sllde valves for any 
width of ports ? A: .A sLide valve shonld always have 
at least Xi inch lap, so a s  to gtve a fre e  exhaust, the 
width of tile exhanst port of the valve being l·16 or 1'32 
less than the width between the steam p orts of th e cy!. 
inder face. Additional lap must be added if working 
expanslVfly Is de sired. 3. What 18 the most accurate 
rule for calculating the pressure on 8Ude valves ? A. 
If the faces of the valve and seat are fitted steamtlgh t .  
t h e  entire pres !Ure will b e  t h e  product of t h e  entire 
area of bearing surface and ports In inches multiplle d  
into the pressure per square inch maintained in the 
steam ch e e t .  Thts,  multlplled Into the coeJllclent of 
friction b etween the two surfaces, will give t h e  force 
required to move the v alve under such pressure when 
unbalanced. But as there are few valves which remain 
accurately fitted, any method of balancing slide valves 
Should provide for experlmental adjustment. 

(47) C. M. A. says : I am about to build a 
small c ottage Dulldlng, which I wish to construct as 
economtcally as pOSSible, and at the same time to intI'o­
duce some modern conveniences. Among other things '  
I propose t o  place my cistern on t h e  second floor, 80 as 
to take the water over the Il ouse. N ow a cistern of 
the re quIsite capacity, say 75 barrels , If lined with 
sheet lead or similar material , wonld be qui t e  exp e n ·  
sive . 1 prop o s e  t o  m a k e  a rectan gular box of plank, o f  
t h e  l'equl8lte dimensions, to l a t h  It Inside acro •• the 
grain of the plank) and then to apply a go o d coat o r  wag 
ter l1me cement . The cistern i s  t o  be located over an 
unfinished room, s o  that in case of 'P o s si ble slight leak­
age no harm would be done before the leak could be 
stopped. 1'0 guard agaInst freezing, I wlll put at least 
1 foot of ory sawdnst over the Whole thing. Can thi s 
be done effectively ? A. We have no confidence In the 
kind of tank that you propose ; the swell!ng and shrink 
Ing of the plank would cause the cement to crack . A 
better plan would be to construct a Circular tank of 2 
inch plank in staves,  largel?t at b o ttom, and secured 
with strong Iron hoops that may b e  driv e n  dow!l upon 
I t  I f  the w o o d  shrinks . A tank like this can be made 
tight without a lead lining. If your house Is tight,  the 
water wlll not freeze more than X in ch thick on the 
t o p ,  and you will not reqnire any speci al protection for 
this . 

My rooms will most of them be as small as to make 
stoves inconvenient . I propose,  in place of a furnace , 
to place one of the largest sized cast and shest iron cyl · 
Indrlcal stoves in the cellar, an d to enclose this with a 
brick wall distant 1 foot all around, and make connec· 
tlon with this space by pipes t o  the open aIr on one 
han d, and to the rooms above on the other. The space 
t o  be heated will be about 14,500 cubic feet . What Is 
yonr opinion as t o  the pra ctlcabll1ty of tht s ? A .  Your 
stove enclosed In brick is a proper heating furnace , b u  
t h e  number of cubic f e e t  of a i r  heated will be in prot 
portion to the number o f  square feet of heating sur' 
face provided ,  and the latter may b e  Incre a s e d  In you; 
case by IntrodUCing, by means of elbows , two or three 
j oints of smoke pipe within the a i r  chamber.  

(48) C. G.asks : Cannot the poke root plant, 
which gro ws In such great profusion throughout the 
South and We s t ,  be made to subserve some useful pur­
pose,  rather than be treated as a troublesome wee d ?  As 
all know who are acquainted with it,  the berries have 
an abundance of juice of a beautlfnl deep red color 
and thousands o f  gallons could b e  obtain e d  annually 
It makes a beautiful Ink , but It fades after a little time 
I have tried putting in c o p peras, alum , etc.,  but they 
only precipitate the coloring matter. H o w  Can this 
b eautiful color be utilized ?  A. The poke root (phyto ' 
lacca decandra) Is an indigenous plsnt,with a very large 
perennial root,  and i s  u s e d  in medic {n c .  H The root 
abounds most in the active principles of the plant . It 
should bc dug up late ill Novemoer, cut into thin tran s ­
verse slices,  and dried with a moderate b e a t .  As its 
virtnes are dimi nished by keeping, a new snpply shonld 
be obtained every year. The berrlcs should be colle cted 
when p erfectly ri p e ,  and the leaves a.bout the mhldle of 
Bummer, when the foot stalks begin t o  redden . The 
berries contain a succulent pulp,  and y1eld upon press· 
ure a large quantity of fine purpltsh red jutce.  They 
have a sweetish, nau8eou8 , sl l ghtly acid t a s t e ,  with lit· 
tle odor. The co\ortu g prlnclple of tilelr j uIce Is eva,,' 
escent, and cannot b e  appUed to useful purposes in 
dyeing, from the diJllculty of fixing I t .  Alkalies ren° 
der It yellow ; but the original eolor is restored by 
aCids . Tne juice contains saccharine matter, and after 
fermenting yields alcohol by distillati on. The dried 
root Is of a light yellowlsh ·brown color externally, 
very much wrinkled, and, when 1n transverse sUces, ex .. 
hibits on the cut surfac e numerous concen tric rings, 
formed fr om the prOj ecting ends of fiber , bet ween 
which the Intervening matter has shrunk in the drying 
process. There Is  no smell; the taste Is Slightly sweet· 
ish,  and at first mild, but followed by a sense o f  acrl· 
m ony. The active matter is Imparted to boiling water 
and alcohoL From the analysis of Mr. Edward Donel· 
ly, the root appears to contain tannic aCid, starch, gnID, 
sugar, restn, fixed 011, and lignin, "besides various !nor· 
gaulc principle s .  It Is emetiC, purgative, and somewhat 
narc@tic. As an emetic It Is  very slow In Its operation, 
frequently not be:rlnnlng to vomit In less than one or 
two hours after It has been taken, and then continuing 
to act for a long time npon both stomach and bowels. 
The vomiting produced by It Is said not to be attended 

with much pain or spasm, but narcotiC effects have 
been o bserved by Borne physicians, such as drowsiness, 
vertigo, and dimness of visio n .  In overdo ses I t  pro 
duces excessive vomitin g and purging, attended with 
great prostration of stren gth,  and sometimes with con· 
vulslon s .  It has been proposed as a substitute for ip· 
ecacuanha , but the slowness and long c ontinuance of 
Its action wholly nnfit ,It for the purposes which that 
emetic Is calculated to fulfil. In small doses It acts as 
an alterative , and has been blghly re commended In the 
treatment of chronic rheumatism. The dose of the 
powdered root, as an emett c , ] 8  from 10 to 30 grains ; as 
an alterative, from 1 to 5 grains . A saturated tincture 
of the berrie s  prepared with diluted alcohol may be 
given In rheumatic case s , ln the dose of a fiuld drachm 
three times a day.  An ointment,  prepar e d  by mixing a 
drachm of the po wdered root or leaves with an ounce of 
lard, has been used to advantage in psoratinea capitis 
and some other forms of cutaneous disease.  It occa· 
sions at  first a sense of heat and smarting in the part to 
which It is appUed. An extract made by evaporating 
the expressed juice of the recent leaves has been used 
for the same purpo s e s ,  and ac quired at one time con· 
siderable repute as a remedy in cancer. "- U. S. Dispen· 
8atory. 

(49) O. C. asks : Is there any waterproof 
varni sh by which paper can be fastened to glass so as 
to let  gaSlight p enetrate through and show printed fig· 
nres on the paper ? A. Ordinary dammar varnIsh will 
doubtless answer your pur p o s e .  

(50) W. H. S. asks : How can I make lUUri­
atlc salts of nickel ? How can I make the solution of 
the salt ? A. Chloride or muriate of nickel Is formed 
by dissolving the oxide of nickel in hydrochloric (murt· 
atlc) acid . On evaporatl9n It yields green hydrated 
crystals ; by heat It may be obtained as a yellowish· 
tlrown anhydrons mass. It Is  soluble In distilled water. 

(51) X. U.S. asks : How can I dissolve glass, 
ana harden i t ?  A .  Ordinary glass is  converte d  1nto a 
semi·fiuld mass at high temperature . When heated 
with a quantity of carbonate of soda or potassa.  it  is 
converted into a soluble form, known as water glass.  
It cannot be re·hardened In the way y o u  desire . We do 
not understand your other question . 

(52) E. R. M. & P. W. ask : Is there any 
compound or solution (except Iron or steel) tllat wtll 
act as Rll insulator between a permanent magnet anll a 
piece of Iron or steel ? A. A short Interval of space. 

(53) G. A. M. says : A thermometer was 
sent to me a long distance by raU, and I find that the 
mercury In the tube Is separated Into three portion s .  
I think air I s  in t h e  tub e ,  Pleaso tell me h o w  to g e t  the 
mercury toget.her . A. if you cannot do I t  by shaking 
or jarring tbe mercury together, open the. upper end of 
the tube,  form around the opening a small funnel with 
clean wax or  paraJlln . Gently ileat the bulb with a 
spirit lamp, which will force a portion of the air out of 
the tube, then allow the t u D e  to cool ; rep eat tile opera · 

tlon several times, or until the mercury is together. 
The mercury Is  then heated to bOiling, the va por 6f 
which soon expels the remaining air an d moisture. The 
tube, being now full of expanded Inercury Rna mercurl· 
al vapor, should be hermetically scaled . 

(54) W. W. asks : Can common family soap 
do any harm In the cylm "er of an engin e ?  Being out 
of grease some time ago, I used some cbuuks Of c o m ­
mon s o a p  a� a lubricator. I found i t  much superior t o  
a n y  grease I have used ; b u t  I am toltl by some t h a t  i t  
leaves a residue behind, a n d  blocks up th e cylinder pas ' 
sfl.ges, etc.  A. We cannot recommend the use of soap 
for this purp o s e .  

Where c a n  I g e t  tables of t h e  decimals of an inch , or 
how can I reckon them ? A. Decimals decrease by tens; 
common fractionb are expres&ed in llecimals as fol· 
lows : thus i=O'5 ; -1 = 0'25 ; i =0'125 ; 1\= 0'0833 ; 116= 

0'0625 ; ,\ = 0'03125, etc. To rednce decimals to common 

fractions, use the figures as a numerator, and put 1 for the 

decimal point and as many ciphers as there are figures for 

. 25 3125 
the denommator. Thus 0'25= 100 , 0'03125 = 100000 ' etc. 

(55) M. S. P. C. says : In shops where they 
cut ghss there is a p o w der used for pollshlng, made by 
burning tin until It is nothing but dro , s .  This dross I. 
heavier than the tin was o riginally. If you take 120 Ibs , 
of tln, lt will , w eigh (after burnlLg) 126 Ibs . How do 
you account for It ? A. In burnlng,the tin 10 converted 
into the oxide, Of, in other words, it  absorbs a certain 
amount of oxygen from the air . The same is true with 
all metals when burned In contact with the air. 

(56) J. W. P. asks : 1. About how long a 
time will B Leclanche cells last on an open circnl t of 70 
feet, where the Circuit Is closed only a seeontl at a t i m e 
15 or 20 times a day ? It Is used to ring a tapping bell. 
A. From 6 t o  12 month s .  These cells are In nse In our 
ofHce, and work s1x or seven bells or Bounders. The 
cells have not been touched, we bel1eve, for ten 
months past. 2 .  About how long a time wlll a Le. 
clanche cell last on a closed circui t ?  A.  This de 
pends a great deal upon the resistance of the line and 
the sounders , etc. 3 .  Is there any loss Of electricity at 
the p ress knobs where the metal touches the wood,  or 
at sny other place where the wire may happen to t ouch 
wood only ? A. The loss would be impercepti ble on a 
short lin e .  4. If two cells can do the required work, 
will the battery last a longer time If I nse three cell s ?  
A.No. 5 , For telegraph wire , wlll lead water plpes,rnn· 
nlng Into a well, m.ke a good ground circuit ? A.  N o .  

(57) W. H. D .  as',s : How can I make cop· 
per gas cyltnders for the oxygen and hydrogen gases,  
so aa  t o  dispense wtth the u s e  of bags and pre ssure 
boards, in using lanterns ? A.  There arc s everal vart· 

eUes o f  these cylin ders ; one consista of a cylf n d rt cal 
tank �bout2 feet I n  diameter and 3 feet In htght . Into 
th1s is placed in an inverted p o s 1 t i o n  a similar v e s s t ] ,o.f 
a few inches smaller in diameter. T b e  apparatus Is  
filled through connections In the upper h e a d  of thc In 
ner vessel, by displacement of water.  Another form is 
that of a cyltnder, cons tructed of v e ry strong hoUer 
Iron, containing only ')ne small opening for connections 
In the upper head , which Is governed by a screw valve , 
The gas Is forced Into the tank by means of an air 
pump, until the pressure per square Inch is not less than 
200 1bs .  The latter are very convenien t .  

(58) J. P.  G. asks : How can I silver the 
surface of several panes of fine glas s ,  so that they may 
appear white and brillant ? A. See p. 203, voL 30. 

What Is  the process of canning fish ? A. One process 
consists In placing the fish , after bein g cleaned, ln open 
vessels . which are then set In a steam chest, and the 
contents subjected t o  the action of steam at 2120 Fah., 
for five hours,afterlwhlch the fish are removed,dralned, 
cooled, and packed with o!l ln m etal boxes of marketa­
ble sIze , which are then closed and solder ed.after which 
the cloBed boxes are heated b y  steam from 217° t o  2200 
lfah. for five hours, according to the size of fish . By 
this method the fish may be preserv e d  without vinegar 
or spIces . 

(59) J. C. H. asks : 1. Is the mind located 
in the brain ? A. The mental operatio n s  are carri e d  
on by corresp onding actions In the brain . 2. Can the 
mind be located at all ? Some physiologist s h old t "  
t h e  doctrine that the m i n d  is s eparate a n d  distinct from 
the soul. whtle others say the mind Is a p ower with 
which the soul Is endowed. Which i s  c orrect ? A .  
These are metaphys Ical sub tleti e s ,  n o t  r e c o gnized in 
the treatment of the snbJec t as a p art o f  p o s i ttve ex· 
perimental scien ce . 3. When a person is dera nged, is 
It the mind of that p erson which Is impaire d,  or are the 
channels through whiCh the mind op erates . t o  receive 
kno wledge from external thlngs , lnjure d ?  A .  Both tbe 
centers and avenues of mental impre s s i o n s  a n d  s e n s a ­
t i o n s  are e, sential to t h a t  healthy and harmonious o p e ·  
ration of t h e  mental faculties which charact erize a 
state of mental vigor. 

(60) H. J. F. asks : Why do the legs on the 
bottom of the old fasht oned fireplace kettles burn In 
the middle ? A. In order that Iron may burn , It  is not 
only necessary that It  should be brought to a high tem· 
perature, but also that it should comeinto contact with 
the oxygen of the air at th e same time, and these con· 
dltlons are only re alize d  In the middle of the leg. 

(61) I. W. F. S. asks : Can vou inform me 
of any way of causing fermentation , suitable for ba� 
ker's yeast,  without u s i ng s to c k  from previous rn a ·  
king ? A. F o w n e s  s t a t e s  t h a t  If wheat lI o u r  is  mixe d 
with water Into a thick paste , ' which is to be slightly 
covered in a '1l o derately warm plac e ,  it begi n s .  about 
the third day, to  emit a little gas and a d i sagreeably 
sour odor; about the sixth or seventh day the smel 
changes,much gas Is evolved,accompanted by a distinct 
and agreea.ble vinous o d o r ; an d it  is  then 1 n  a state to 
excite vinous or panary fermentati o n ,  and m ay b e  at 
once used for that purp ose.  or formed into cakes,dried, 
and preserved for future u s c .  Wort fermented with i t  
forms a l a r g e  quantity of y ea s t .  

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

A. c. s . -It Is iron ore, containing a n o t able quantity 
of titanium . It c�nnot a t  present be smelted with pe­
cuniary advantag e .-G . A .  F.-A quallt&tlvs analysis 
molde upon 100 grains of thts pynhotin e ,  which clos ely 
resembles the nlccol1ferous pyrrhotin e of the Gap 
Nickel Mine, did n o t  demonstrate the presence of ntck 
eJ.  it shoul d be prop erly analyzed. A l arge quantity 
might show a valuable p ercentage of nickel. -W. H. 

�cC.-It is  a variety of kaolinite ; i t  might b e  used 
perhaps,  In tile m�nufacture of pottery.-H . L.-lt i s  
magn e t1 c pyrites . -G • .  F' . B . -They arc tourmalin e ,  mus­
covtte In quart z i t e ,  snd bl o t ite .-lIl. W. H . -No . l i s 
n etther gold nor iron pyri t e s ;  it i s mica. N o . 2 contains 
SO p er cent of le.d.-II. S.-N o .  1 Is  galena ",nd blen de . 
No. � and No. 3 a r e  galen a .  N o .  ,J 18 c alcite 01' carbo· 
nate of l i m e .  1'0. :') i s  ferrugInous quart z .  N o .  6 is  
marcasite.-fi . L. JJ .-It is i r o n  pyrite s .  

E. D. K. asks : How can J dye  morocco 
l eather whl t c �  and how 18 the glo s s  given to morocco 
and other leather 7-8. H .  S .  asks : H o w  can I pare frui t 
by heatlng ?-(+ . W. S. a s k s : How are broomstl e k s  
palnted. strlped, ant! waved ?-K K .  asks : W h a t  pre· 
p arati on i s  us�d t o p u t  a hard and glossy fin1sh o n  a x  
handles? 

COMMUNICATIONS RECEIVED, 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 

�pon the following subj ects : 

On A utomatic Cow Milkers. By J. E. G. 
On Seorpions. By D.  E. R. 
On the American Institute Fair. By L.H.R. 
On the Retrogression of the Sun. By 

C. H. B. ,  and by H. B. 
On the late Charles M. Keller. By A. M. 

On Steam Engines. By W. P. P. 
On Cooking Oatmeal. By W. 
On a Calculating Machine. By E.  K. W. 
On Railroad Employees and their Pay . By 

B. G. G. J. 
On the Phylloxera. By L. W. G. 
On a Boiler Explosion. By S.  H. H.  

Also enquiries and answers from the follow­
ing : 

Q.-W. M .  S . -E .  B.-G . T , -N.M.L . -R . S, T .-F . U . M  

-N. T .  D .-R . W.-T. P.  

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 the best stove 
for heating a workshop ? Who manufactures 
knives, and gold and silver trinkets ? Who 
makes steam indicators ? Who publishes a 
book on maki ng glass '/ Who makes carbon 
plates for batteries ? Who sells a book on 
wa x fruit and flowers ?" All such personal 

enquiries are printed, as will be observed, 
in the column of " Business and Personal," 
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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Index of Inventions 
lI'OR WHICH 

Letters Patent of the United States 
WERE GRANTBD IN THE WEEK ENDING 

October 6, 1874. 
AND EACH BEARING THAT DATB. 

[ThOBe marked (r) are relBsued paten to. ] 

Adding machine .  E .  W. Taylor . . . . . . . . . . . . . . . . . . . .  155,772 
Anemoscope. recording. V. E . Hyde . . . . . . . . . . . . . .  155.6 1 5  
Awl. peggln g. FIChter & Derhelmer . . . . . . . . . . . . . . . 155,645 
Axle oox. A. Overbagh . . . . . . . .  .. . . . . . . . . . . . . . . . 155,747 
Axles. lalhc for turning. Miller & Haines . . . . . . . . .  155.7 1� 
Bcans, nuts, e tc . ,  cleanlng, F.  Akers . . . . . . . . . . . . . 155 ,693 
Bed oottom • •  prlng. H.  Whiteside • •  Tr . . . . . . . . . . . .  155,689 
Bed lounge, Gaunon & Tlcken . . . . . . . . . . . . . . . . . . .  155,576 
Beef. cooked corn .  L. D. Chemloux \r) . . . . . . . . . . . .  6 074 
.Bench. kneeling and foot. W. C ahill  . . . . . . . . . . . . 155.706 
Bendtng stake trons, Jensen & Huetter . . . . . . . . 155,654 
Bending fence w:lres, W. J. Lewis . . . . . . . . . . . . . . . . .  155,657 
BIbb, self·closlng, S mith & Hay den . . . . . . . • . • . . . . . 155,724 
.Bllll a . d  cue tip fastener. J. L. Smith . . . . . . . . . . . . 155.680 
Billiard cushion. Colllns & Hyde . . . . . . . . . . . . . . . . . .  155mO 
BillIard cusb lon. R. Kind . . . . . . . . . . . . . . . . . . . . . . . . . . .  155 .587 
Billiard table leveler. G. C. Brotherton . . . . . . . . . .  155.635 
Boat. portable.  V . Colvin . . . . . . . . . . . . . . . . . . . . . . . . . .  155.710 
Boller feeder. s teum. E .  H.  Bennett . . . . . . . . . . . . .  " 155.697 
BOUer beater, etc . ,  N .  R .  N ixon . . . . . . . . . . . . . . . . . 155,620 
Boots and sboes. making, F. D. Ballou . . . . . . . . . .  155.56� 
Boots and shoe •• making. H. fl. Hutchens . . . . . . . . 155,584 
Box for Implements. T. A. C olgan . . . . . . . . . . . . . . . .  155.64 1 
Brake clutch. T. A. We. ton . . . . . . . . . . . . . . . . . . . . . . .  155.7,9 

Breast pump. Gray & Gassln . . . . . . . . . . . . . . . . . . . . . .  155,nO 
Btl dge. suspension truss. J.  B. B.usm.n . . . . . . . . . .  155.6S4 
Burner. gaB . P. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 732 
Button. sleeve . J .  A. H.rd . . . . . . . . . . . . . . .  " . . . . . . . .  155.612 
Can. oU. W .  L. Ga llaudet . . . . . . . . . . . . . . . . . . . . . . . . .  155.607 
Car axle box. T. C. Hargrave . . . . . . . . . . . . . . . . . . . . . .  155.613 
Car axle boxes, lid for, J. Conner . . . . . . . . . . . . . . . .  155,712 
Car Drake. atmospher.lc. H .  E . Marchand . . . . . . . . .  155.738 
Car coupl1ng. A. Bridges . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,701 
Car coupling. J. Scha.ber . . . . . . . . . . . . . . . . . . . . . . . . . .  155,679 
Car, dumptng, C. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . .  155,694 
Car, sprIng, G. F. Godley . . . . . . . . . . . . . . . . . . . . . . . . . . 155,578 
Car. swinging. J. McAdams . . . . . . . . . . . . . . . . . . . . . . .  , 155.739 
Card for SOCial games, P. West . . . . . . . . . . . . . . . . . . .  155,778 
Card. playing. I. N. Richardson . . . . . . . . . . . . . . . . . . . .  155.752 
Carriage scat. S. W. Beach . . . . . . . . . . . . . . . . . . . . . . . .  15�,696 
C.ster, farnltnre, C. B .  Sheldon . . . . . . . . . . . . . . . . . . . .  155,763 
Cas t1ng brasses on j ournals, R. T. Crane . . . . . . . . 155,5·21 
Chair. folding ,  C .  A. Schl1entz . . . . . . . . . . . . . . . . . . . . .  155,.58 
Chair. folding. A .  W. Stewart (1') . . . . . . . . . . . . . . . . .  6,076 
Chinch bugs . protecting from. L .  H .  Jo'aunce . . . .  155.6£4 
Clock lockwork , F .  Kroeber . . . . . . . . . . . . . . . . . . . . . .  155,656 
Coal, apparatus for mining. P. Sheldon . . . . . . . . . .  155 593 
Coal. machine for mining, M. Wright . . . . . . . . . . . . .  155.692 
Collar. A. B .  Kingsbury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,738 
Condenser. a er.tor. etc . ,  ste.m. W. A. Lighthall 155,737 
Crank. W. H.  Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,672 
Crtmlling board, Schueler & Reinmtiller . . • • . . • . .  1 55,61B 
Cultivator. E. 1. Eno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155.717 
CultIvator. J. H. Pattee (1') . . . . . . . . . . . . . . . . . . . . . . .  6.090 
Curtain fixlure , I.  W. Heyslnger . . . . . . . . . . . . . . . . . .  155.614 
cut· off, fain water, C. Shaw . . . . . . . . . . . . . . . . . . . . . . .  155,761 
Derrick . L .  E. Truesdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,776 
D i gger. potato. A. 1>' . Rounds . . . . . . . . . . . . . . . . . . . . .  155,591 
Digger, potato. G .  W .  Rue . . . . . . . . . . . . . . . . . . . . . . .  155.6�2 
Door hanger. E.  U. & W. L. Scoville . . . . . . . . . . . . . . .  155.628 
Dough . sheeting, S. L.  Wiegand . . . . . . . . . . . . . . . . . .  155.602 
DraWing chart. H. HOWSOll . . . . . . . . . . . . . . . . . . . . . . . .  155.726 
Dredger s, gra,pp l e  for, W. J. Holroyde . . . . . . . . . . . .  1 55,i25 
Earrtng, W .  St elnheuer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,68� 
Electroplating bath. E. Boy . . . . . . . . . . . . . . . . . . . . . . .  155,,00 
Elevator, s tum p ,  E. Farnsworth . . . . . . . . . . . . . . . . . .  155 718 
Engin e valve, dirtct-acting, H.  A.  Jamieson , . • . •  155,7:.:8 
Fence. picket .  R. H .  McGinty . . . . . . . . . . . . . . . . . . . . . .  1 55 .600 
Fence. wIre. E. D. Withers . . . . . . . . . . . . . . . . . . . . . . . .  155,608 
Fruit p Icker. C .  M . Howard . . . . . . . . . . . . . . . . . . . . . . . .  155.652 
Furnace for lron and steel. gas. W. S. Gillen . . . . .  155.57'1 
Furnace, metallurgJ c gas, G. S .  Surls . . . . . . . . . . . .  155,684 
Fuse,.  machine for m.klng. S. H. Daddow . . . . . .  1 55.7 13 
Gas holder, fiexlble. Smlth & Gol dtborp . . . . . . . . . .  155 .768 
Gas machlae.  hydrocarbon . G. W. Tinsley . . . . . . . 1 55,774 
Gas purIfier. E.  C . ;H.  Hildebrand . . . . . . . . . . . . . . . . . .  155.58� 
Gas retorts, tar trap lor,  J. Slade . . . . . . . . . . . . . . . . .  155.6�4 
Grain blnde . •  P. aud N. Whitney . . . . . . . . . . . . . . . . . .  155,781 
Grain . transporting .. nd drying. R. �I. Catlin . . . . .  155.708 
Grate bar, A. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,';"56 
Hammer, lee, lemon squeezer, etc . ,  T. Hagerty . .  155\57$) 
Harness saddletree. E. Le onard . . . . . . . . . . . . . . . . . .  155.616 
Harrow .  E. Whlsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.688 
Harvester rake. O .  O. StorIe . . . . . . . . . . . . . . . . . . . . . . .  155.771 
Harvester rake. C. F. Toll . . . . . . . . . . . . . . . . . . . . . . . . . .  155,775 
Heater, steam and water, }1J. B. Light . • . . . . . . . • . . •  155,f. 58 
Hlnge· covering cap. Wunder & Meyer . . . . . . . . . . . .  155 629 
Hlnges. dl essln g j olnts of. J .  W. Tuck . . . . . . . . . . 155,686 
Holdfastfor rain conductors. Pollock et al . . . . . . .  155.750 
I1uops.  cutting, A. F. Ski dmore . . . . . . . . . . . . . . . . . . .  155,595 
Hose pi pe n ozzle. A. Hallowell . . . . . . . . . . . . . . . . . . . .  155.580 
I D dlcator. Mernan & Gran t . . . . . . . . . . . . . . . . . . . . . . .  155,741 
Jack. IlftiDg. Sloneker & McMinn . . . . . . . . . . . . . . . .  155.764 
Journal brasses, castiDIl, R. T. Crane . . • . • . . . . • • . .  155,571 
Key (astener. D. D. El dridge . . . . . . . . . . . . . . . . . . . . . .  155.612 
Key fa,tener. A. W. Sperry . . . . . . . . . . . . . . . . . . . . . . .  155.681 
Kiln. brick.  J. Q. A. Z eigler . . . . . . . . . . . . . . . . . . . . . .  · 155.630 
Knife for fiock·cutting. W. H. Swan . . . . . . . . . . . . . .  155.627 
Knlle scourer, H. A. Byrns . . . . . . . . . . . . . . . . . . . . . . . . . 155.638 
Ladder. brl dga. P. Porta . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.751 
Lamp. A.  Stocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 .597 
Latcb , door and gate. W. Duesler . . . . . . . . . . . . . . . . . .  155.574 
Lighter, automatic gas. Stockwell & Meglll . . . . . .  155,770 
LocomotIve crossb ead . W. A .  Alexander . . . . . . . .  155.631 
L o om weft stoP. W. Taylor . . . . . . . . . . . . . . . . . . . . . .  155,599 
Lu lJrlcator. cylinder . L .  F. Smlth . . . . . . . . . . . . . . . . .  155.767 
Lumber, etc . ,  plltng, M. Sherman . . . . . . . . . . . . . . . . .  153,592 
MaU bag holder. Chamberlain & Wright . . . . . . . . . .  155.709 
Marble · grlndlng machine. J. Klaber . . . . . . . . . . . . . .  155,734 
Match sale. gas bracket. M. L .  Orum (1') . . . . . . . . .  6.079 
Mattress, spring, S . •  J ohnston . . .  0 0  � . . . . . . . . . . . . . . . .  155,586 
Medical compound . J. Helton . . . . . . . . . . . . . . . . . . . .  155.581 
Meter. water and gaB , T .  M. Sh .. nk . . . . . . . . . . . . . . .  155,762 
Mill. corn and feed. L.  Meland . . . . . . . . . . . . . . . . . . . . .  155/62 
Mill fee der. quartz, T. J .  Wood . . . . . . . . . . . . . . . . . . .  155.628 
Mlter·cuttlng machine. J .  L. Gause . . . . . . . . . . . . . . .  155,646 
Motor. R . Ndwh . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,660 
Nail assorting a p paratus. J. Coyne . . . . . . . . . . . . . . . . .  155,606 
Nail cutter machine. L. A.  Dodge . . . . . . . . . . . . . . .  " . .  155,7 15 
Needle. H. M. Jenklns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,7l9 
Numoerlng macblne.  J.  D. Smith . . . . . . . . .. . . . . . . . . .  155.765 
Nut lOCI<. C. H utchinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,653 
Nut machine. Charles & McKain . . . . . . . . . . . . . . . . . . .  155.638 

J ritutifit �tutritau. 
Panelin g marhlne. Cobban & Smtth . . . . . . . . . . . . . . . .  155.64(\ 
Pap er bag, T. W. Grlnler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.610 
Paper bags. satchel·bottomed. T. W. Grtnter .. . . .  155.611 
Pa per tubes. etc . •  m .. klng, S. W. Burgess . . . . . . . . .  155.�03 
Peg fio.t. D. Lynah.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.61 8 
Picture c.se. D. S Robeson . . . . . . . . . . . . . . . . . . . . . . . . .  155 .676 
Picture fr.me Buspender. Garrell & McClure . • . . . .  155.648 
Pipes. holding. G. F. PlImley . . . .  , . . . . . . . . . . . . . . . . . .  155.673 
Pla.nter, corn, A. J .  Imus . . • • . . • . . • . . . . • . . . • • . . • • . . .  155,585 
Planter. corn . D. & D . F . Luse (1') . . . . . . . . . . . . . . . . . 6.078 
Post driver, !. M. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . .  " 155.650 
Pot tllter. W . M . Comey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,71 1 
Power, transmitting. A. Reed . . . . . . . . . . . . . . . . . . . . . .  155.674 
Preserving proce .. , Danet & Feum.nt . . . . . . . . . . . .  155,572 
Press. A. Shedlock (1') . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.075 
Press. cotton . Romans et al . . . . . . . . . . . . . . . . . . . . . . . . .  155 757 
Pres ••  hay, W. H. Pennh ton . . . . . . . . . . . . . . . . . . . . . . . .  155.671 
Printers' leads, casting, J.  Goodale . . . . . . . . . . • . . . .  155,609 
Printing and cutting cards. E. 1<; . & C. 1. Packer. 155,7 18 
Printing pre, s.  plate.  T .  S .  Bates . . . . . . . . . . . . . . . . . . .  155,695 
Pump , G. S.  Green . • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • . . . •  155,7,21 
Pump for cesspools. etc. Painter & Keizer . . . . . . . .  155.670 
Pump . hydraulic. Thalhelm & Gordon . . . . . . . . . . . . .  155.773 
Pump. rotary. L. D. Green . . . . . . . . . . . . . . . . . . . . . . . .  155.722 
Purifier, middlings. J. W. Morrison " . . . . . . . . . . . . . .  155,589 
Purifier. M L. Mo wrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,713 
Quartz crwolher, Dowler et al . . . . . . . . . . . . . . . . . . . . . . .  155,57,) 
Ra1lway electriC signal. R .  H. Steudell . . . . . . . . . . . .  155.596 
R.l1way s witch. N. F.  Carter . . . . . . . . . . . . . . . . . . . . . . .  1fi5.!i37 
Railway tank feeder. E .  Buzby . . . . . . . . . . . . . . . . . . . . .  155,705 
Ra.ke, horse hay, E. F. Morse . . . . . . . . . . . . . . . . . . . . . .  155,663 
Rake. horse hay, W. F. Neal . . . . . . . . . . . . . . . . . . . . . . . .  155,745 
Rake. horse h.y. J. E .  Wi sner (1') . . . . . . . . . . . . . . . . . . .  6,On 
Raker and loader. S .  D . Muse . . . . . . . . . . . . . . . . . . . . .  155.664 
Razor, F. Erdmansk1 . . . . . . . . . . • . . . .  , . . . . . . . . . . . . . . . .  155,643 
Regist er, passenger, P.  F. )fcCour t . . . . . . . . . . . . . . . .  155,659 
Rf'gulator, low water al!lrm cand ,  A. Yount . • . . . 155,784 
Regu1ator, flteam , gas, and water, E. Bolton . • . . . .  155 ,6 99 

Rein holder. safety. W. H�ath . . . . . . . . . .  : . . . . . . . . . . .  155,651 
Rocker for cradles, etc., P. R. Strong . . . . . . . . . • . • . • 155,683 
Roll for str •. i ghtening rods. etc . ,  J. �;. Seaman . . .  155.� 6Q 
Roof. slate.  W .  E .  Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . .  155 .716 
Saccharine liqUids. etc.,  evaporating. C. Gollfrey 135,647 
Safes. filling for fireproJf,  F .  V. B .  Meldell . . . . . . . .  155 ,661 
Saw filtng macli i n e .  gin . W. J. Johnson . . . . . . . . . . . .  155,655 
Sawing machine, baad, .J .  A .  Roche . • . . . . . . . . . . . . . .  H 5,754 
Scales,  T. {)Isen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,7/j6 
Seales,  Riehle & Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,753 
Scraper, road, F . W. Schultz . . . . . . . . . . . . . . . . . . . . . . . .  155,759 
Screw thread die holder, C. H. Morgan . . . . . . . . . . . .  155,588 
Secretary, W. S. Wooton . . . . . . . . . . . . . . . . . . . . . . . . . . .  155 604 
Seeding machine, J. Burke . . . . . . . . . . . . . . . . . . . . . . . . .  155.704 
Separator, grat n ,  N. M. Brown . . . . . . . . .  ' 0 '  . . . . . . . . .  155,702 
Sep arator. seed, H. Kurth . . . . . • . . . . . . . .  , . . .  155,735, 155,736 
Sewing machine h o l der, Wooster & Walker . . . . . . .  15G,783 
So .. de. lmltatlon S Nis •• B. Birnbaum . . . . . . . . . . . . . .  155,ij98 
Sheet Iron, manufacture of. W. D. Woad . . . . . . . .  155.691 
Shoe st1:ften1ngs, mvldl ng, N. J. Simonds . . . . . . . . . .  155,594 
Slgn , W . A. Jordan . . . • • . . • . . . . . • • . . . . . . . . . • • • . . . . . . . . 155,�30 
Signal. pyroteChniC, A. L. Willis . . . . . . . . . . . . . . . . . . . .  155,782 
Soda water, etc .• drawing. W .  P. Clark . . . . . . . . . . . .  155,639 
Spark .. rrester, C. Upperman . . . . . . . . . . . . . . . . . . . . . . . 155,687 
Spinning jack stoP . W. H. Holgate . . . . . . . . . . . . . . . .  155.583 
S pinning mule, self·actlng, S. Platt . . . . . . . . . . . . . . . .  155.749 
Stall' rod, C. E .  Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.6J5 
Stair rod fastening. C.  E .  Stearns . . . . . . . . . . . . . . . . . .  155,626 
St.arch strainer, W. Graham . . . . . . . . . . . . . . . . . . . . . . . .  155,7 t9 
Steam trap. C. A . Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,621 
Stock trough .  l<'. J. Goldsmith . . . . . . . . . . . . . . . . . . . . .  155.608 
Stop and waste. compression. G. F.  Bartl . . . . . . . . . .  15 •. 680 
Stove. he ating. W. B. Treadwell . . . . . . . . . . . . . . . . . . . .  155,685 
Snrfaces. hard finished. W. Arronquler . . . . . . . . . . . .  155,632 
Tamping. C. L. Kalmbach . . . . . . . . . . . . . . . . . . . . . . . . . .  155.731 
Tobaeco dryer. T . B . Lyon, Jr . . . . . . . . . . . . . . . . . . . . . . .  155.61 9 
Tool handle. C. S. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,727 
Toy, A .  Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.575 
Track cleaner, J. O. Stackhouse . . . . . . . . . . . . . . . . . . . . 155.769 
Transplanter. T. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.707 
Trap, animal, S. P. & J. Wentz . . . . . . . . . . . . . . . . . . . . . .  155,777 
Treadle. J. D .  amlth . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  155. 166 
Trunk, H  Vol!!'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.601 
Tyre tightener. E. W. Rut.n . . . . . . . . . . .  ; . . . . . . . . . . . .  155,677 
Valves. W. Palnter . . . . . . . . . . . . . . . . . .  155.667. 155.668. 155.669 
Valve. balanced slide. A. Rodger . . . . . . . . . . . . . . . . . . .  155.755 
Valve for hydraullc elevators. H .  J. Reedy . . . . . . . .  155.675 
Vehicle elllptic spring. W. P. Hansell . . . . . . . . . . . . . . 155.723 
Vehlcle hub. J . R1 ssel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,590 
Vehicle spring. J.  W. Gosling . . . . . . . . . . . . . . . . . . . . . . .  155.649 

Veb lcle sprln g . M .  Newell . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,666 
Veh·cle wheel, E .  Sw.sey . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.598 
Ve]oclmeter. E. Cla w ley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.605 
VelOCi pede.  W. Bush . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  155 569 

Violin chID rest, H . W. White . . . . . . . . . . . . . . . . . . . . . . .  155.780 
W.tch pocket. B .  W. Tuttle . . . . . . . . . . . . . . . . . . . . . . . .  155 .600 
Water whee l, E. E. Dewsenberry . . . . .. . . . . . . . . . . . .  155,714 
Water wbeel. R. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,690 
Weather strip, A. N . Loper . . . . . . . . . . . . . . . . . . . . . . . . . 155.617 
Wen bull whe el, M .  B. McManu8 . . . . . . . . . . . . . . . . . . . .  155,740 
Wire, making Bolder. L. McMurr.y . . . . . . . . . . . . . . . . 155,744 

APPLICATIONS FOR EXTENSION. 

Applications have been daly filed and are now pending 
for the.xtenslon of the folloWing Letters Patent.  Hear. 
Ingsupon the reBpectlve ap}llicattonB are "ppolnted for 
the days hereln .. fter mentIoned : 
81,077.-HoISTING DEVICES.-J. J. Doyle . Dec. 23. 
31,525.-HoE BLANK MACHINE.-N. Brand . Feb. 1 0 .  

EXTENSIONS GRANTED. 
3O.290.-01lE SEPARATOR.-W. O. Bourn e .  
8O.297 .-C.o.R LIGHT, - R .  Cathcard. 
30.345.-[1ION CHIMN EY TOP. -J. Pettengell .  
30.357.-PLOW.-M .  G .  Sl,mmons. 
3f.37lo-ExTENSION WASH BENCH.-S . Wiswell. 
30.376.-BoOT CUTTING MACHINE. -E . T. Green. 

DISCLAIMER. 
80,857.-PLOW.-M . G. Slemmons. 

DESIGNS PATENTED. 
7,786.-G"AVE GUA1ID.-A. Rank. Salem. Ohio. 
7.787.-NECK TRIMMING.-A A. Rockwell. N. Y. city. 
7.788.-KEYS.-A. L. Runyon. New York city. 
7,789.-BILLIARD TABLE.-J . E . Came , Boaton, Mas s .  
7.790.-PiIoTOGRAPHIC CHAIR.-W . D . Gatchel . Clncln . •  O. 

TRADE MARKS REGISTERED. 

2,005.-IRoN.-Bargess Works, PortsmoutH . Ohio. 
2.006.-CALlCO P1IINTs.-Coffin et al • • Pblladelpbla, Pit. 
2.007.-WELT TlIIMMElIs.- I . A .Dunham .  Brockton. Ma,s. 
2.OC8.-LINIMENT.-Thomas & Co . •  Brooklyn. N .  Y. 
2,009 . -M EDICINE.-Bltss et &.1 • • Des Moines. Iowa . 
2.0 ,0  & 2.011.-WATCHEs.-Courvolsler & Co .• N. Y. city. 
2 012 -RICE $TAROH.-C. R. Fo wler et al • •  N. Y. city. 
2.013.-SHEETING.-J.  C. Howe & Co .• N. Y. city . . 
2.014 ,...MEDIOINE . ..,.J . S. C .  Ro wland. Hartford. Conn. 
2·015.-GLOVER. -Wlrbel et al . •  New York city. 

SOHEDULE OJ!' PA.TEl'1IT J!'EES. 
On eacb Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  In 0 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8�3 
On filing each application for " Patent (17 years) . 813 
On Issuing each orIginal Patent . . . . . . . . . . . . . . . . . . . . . .  $�O 
On appeal to Examiners·ln· Chlef . . . . . . . . . . . . . . . . . . . .  $ 1 0  
O n  appeal to Commissioner of Pat enta . . . . . . . . . . . . .  $�O 
On a"pllcatlon lor Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 
On application for Extension of Patent . . . . . . . . . . . . .  830 
Ongrantlng the ExtenSion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 

On filing .. Disclaimer . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an application for DesIgn (3� years) . . . . . . . . . . . .  $10 

On application for Design ('I years) . . . . . . . . . . . . . . . . . . $13 

O n  application for DeSign (14  years) . . . . . . . . . . . . . . . . .  830 

CANADIAN PATENTS. 
LlliI�� OJ!' PATENTS GRANTED IN CANADA, 

OCTOBER 6 to 8, 1874. 
3,�05. -J. C. Jo'ord and H. R. Iv, s ,  Montresl. P. Q. 1m 

provementa on carrtagej ack s,called U Ford's Improved­
V 1l'rlage Jack . "  Oct.  6, 1874. 

3,906 .-F . G .  Johnson, Brooklyn, Kings county, N. Y., 
U . S .  Lnprovements on snow excavators and remov. 
ers for railways, called "Johnson's Snow Jllxcavatol' 

" and Remover for Railways. " Oct . 6, 1874 . 
3.907. -A. Rodgers. Mus l<egon . Muskegon count y, Mich . 

U . S. Improvements on balance slide valves. called 
" Rodgers' Portable Slide Valve." Oct. 6. 1874 . 

3,908 .-J . D. Fraser. Pictou. PIctou county.Nova Scotia. 
Improvements on a machin e  for propelling boats, 
c.ned " A  Vibrating Propeller for Vessels." Oct. 6. 
1 874 . 

3.909 .-8. B. Peugh. Salem. Washington county, In d . •  

U .  S .  Improvements i n  earrlages for plows. called 
"Peugh's Improved Plo w Carrlage . "  Oct . 6 .  1874. 

3,91O.-T . Sandall, Charlottetown, Prinee Edwtlrd's 
Island. Improvement on link mottons,  called "San­
tlall's Link Motio n . "  Oct. 6, 1 874. 

3.91lo-A. Wyman. Barnston. Stanstead county. P .  Q. 
Improvemen ts o n  horse h o e ,  weed cutter, and potato 
d Igger comotned, called " Wyman's Horse Hoe, W eed 
C utter. and Potato Digger C ombined . "  Oct.  6. 1874 . 

3.912 ,-F. Leadbeater, Detrott,  Wayn e county, :Mlch , 
U. S. Improvements on grain separators , called 
" Leadbeater'B Improved Grain Separator . "  Oct . 6, 
1874 . 

3,913. -G. Grimshaw, Minneapolis, Hennepin county, 
Minn . ,  U .  S. Improvements in carriage and wagon 
springs, called "Grimshaw's Carriage and Wagon 
Spring. " Oct . 6. 1874 . 

3.914.-J . W. McPherson. McGillivray. Mi ddlesex coun· 
ty. Ont . ,  W .  Grundy. and C. C osens.  Lucan, M i ddle· 
sex county, Onto  Improvement in fences, called 
"McPherson's Movable Fence . "  Oct.  6, 1874. 

3,915.-F . Weymann, Naples, Italy. Improvements on 
machlne s  for treating or preparing meal, called " )Ia· 
chtne for Preparing 1I1e.1." Oct. 6 . 1874. 

3,916.-W. J. F. Liddell. Milwaukee. Milwanke e county. 
Wis .,  U .  S.  Improvements on horse p o wers, called 
hLlddell'sHorsc Power." Oct. 6, 1S74 . 

3,917.-E. Rowland and G. E. Rowland. Man chester. Lan· 
caster county. England. I mprovements In fire bars 
for furna.ces, called H Rowland's Oscillating Furnace 
Ba.rs." Oct . 8, 1874. 

3,918.-0. M. Morse, C. S. Fuller. H . J .  B urdlck. Oswego. 
Oswego county, N. Y., U. S . , and S.  H o w e s ,  A. Bab­
cock, N .  Babcock, and C. Ewe l l ,  Silver Creek, Cha­
tanq"t1!t. county, N. Y . •  U. S .  Impr ovelnents in mid· 
dUngs purifiers.  called " Morse's Improved Mlddlin�s 
Purlfi, r. No. I." October 8. 1874. 

3.919.- W. H .  Bennett. New York city. U. S. Improve· 
ments on a paper file and binder. called "The Yankee 
Letter File and B inder," Oct. 8. 1874. 

Baek PB.I(e • • • • • • • 81.00 a line. 

In.lde Palle · • • • • • • 7'3 cent. a line. 

Engraving8 may head advertisements at the same rate per 

line. by m,.ulUremenl. as the letter pre38. Adverti8ements 

mU8t be received at publwatton o(ftce a8 earl1/ a8 Frtaa� 

morning to appear in nezt iS8ue. 

IT WILL PAY-Manufacturers and Capi. 
taIls ! .  to I westigate a n e w  Invention ofJ'ermanent 

and increasing value . Au article neede in ever.y 
tamHy. Money In I t .  Address X .  T . • care J .  H.  GATE S . 
144 Superl 0r St., C leveland, Ohio.  
AGENTS .-Fa. t selling novelttes ; n e w  art!cles ; 

l o west p r i c e s .  Send for circular. Samples 2;> cts . 

NATIONAL NOVELTY Co , :301 Broadway, N e w  York. 

A FORTUNE FOR ALL In th e Rubber Stamp 
BUSIness. Address DORMAN'S 

STENCIL A.ND STAllP WORKS. Baltimore. Md.  

(J;> '"' ?  PER WEEK-G OODS SELL 1 H E MS B: LVES ­
",., I ... J .  H. .JoNES. 50 N. 5tb St .. Phi l a d e l p h i a ,  Pa . 

FOOT lA .TH.I£S with JIG 
and Circular Sa w Atf'acb ments for Amateurs and Me­
ebanics . Send for a Clr�"�O'"DN OW & WIGHTMAN. 

23 Cornhl l I .  Bosto n .  Ma, s .  

Danville. Il linois, 
Oft'ers clI.p1t.alfsts,  m 8nuf acture r�, aDO sk111ed mechan1c� 
1 ac1}lties "or manufacturing i n dustrie s  not excellfd , if 
equalle d .  by any otber point i n  t b e  w e s t .  Coal , W O O d ,  
stOlle, timber, clay, water, a n d  c l o s e  railroad communi· 
catton wf t h  e v€rv l m portant cemmercial c1ty 1 n  the 
Unio n .  For circular s and particulars. addre E S  R. A .  S HOHT, 

Secretary Improvemf'nt A�soc1at ion of 
Danvill e, Illinois. 

LUDLOW V ALVES. 
FRE n .  STONE & CO .. 3 Park Plac e .  New York . 

SHIPE'S PA TE.vT PLANE G UIDE Jr.tdl8pen8able to all u8ina the Plane. 
More tha.t tWlce the amo unt of  op.ve]­

ing or squarI n g  can be done.  by the aid 
of this oevtce ,f,n an w1thout lt, and don� 
more accnrately 'l.Dd wtth Jess f-'xpf'nse. 

It can b e  .ttached t o  any plane. wood 
or iron , and adJm�ted to a n y  deS1rf d 
an gle 1n a moment's t1me, by a scale 1 n  nnmh,erln .. from 2Go to 900 

addref:ls 

EIHST CLASS ST ATION a RY ENGIN ES 
a l l  sizes-Cast Steel Cylinders, Rods a n d  Stra s .  F n est Verti cal and  Portab le En"l n es , 3 t o  2 5  H . I' .  �d 

dress BLOO M I N G  T O N  lRO!\T WORKS. Bloomlngton.Ill  

ALCOTT LATHD. for Hroom, Rake, and 
Hoe Handles. S. C. HILLS, 51Courtlandt St .. N. Y 

[�OVEMBER 7, 1 874. 

Tl.1.. 1au\ ena.!o lnll 1.I.1&hU.1g naB 15 ?G.l voa .. I!o J.  ..... a.Lcr 
trengl"h, a Oller :IlD.1sh,anclla Lcuer '0 gage,thsn any ether 

·!n use, renders It. ulldoubtedly the most economtcal. We ve .. Iso the 801e manufaCturers af the C"LRBRATBD COL. r.INB PAT. COUPLING and furnlBh Pulleys, Hangers. etc., 
of the most approved stvle.. PrIce list. maUed on appll. 
cation to JONES & LAUGHLIN!!. TrJ Itreet. 2<1 &Ild 8d aveeue •• Plttsbul1:'h, Pa. 190 S. Can .. 1 st. Chicago. 
_.."tOC][1 or thll !Shafting In store and tor '1I.1e by F'OI..LER DANA '" FITZ. Boston. Mall. GBO. :Pi.ACE .... CQ",121 Chambera 'treat. iT. Y. PIBRC8 411 WHALI NG. Milwaukee. Wis . 

HUSSEY'S N ATIONAL 

Cotta[e Architecture. 
r:a'l'e 

aB�a��i��!�e��f:ltr�,i;I�ll 
Styles of low·pr1ced Houf!e�, with 
SpeCIfications and Cost.  JU8t Pub 
lished. Royal quarto. Post·pald ,  $Il. 

NATIONAL Plans, Detalls, 
WOODWARD'S } 1>000 WORKING DRAWING "  

A RCHITECT Sl'eclficat!ons & Estimates 
A TWELVE DOLLARS, post· paid. 
MONCKTON'S N A TIONAL } SIX DoUars, po!lt 

STA IR-BUILD ER. paid. 

MONCKTON'S NATIONAL } Sb Dollar ... P08& 
CARP ENTEU & JOINElt. paid. 

ORANGE JUDD ()O .. �4,3 Broadway. N. Y 

POJi'l'A.liL.I!. I:!T.l!iAM. .I!lJ.'l ttll)j .l!iI:l, \JOln.lilJ.'l · 
Ing the maximum or efficlencl' dusblllty and aeon. 

�l.ilr��J��:O�'!.'liY;�J����re �\',�rI'r.C:itO�:fu 8r� a8e. All warranted .atlsfactory or no salo, De8CrlP�ve 
ctrculsr8 ue¥i&n J ��.I\r

J
�

B
i.E�d

W
�S

L&'Imlntltl, M .... 

AGENTS WANTED. 
2\fen or women. $3+ a week . Proof furnished. Business plca�antand honor. � able :vlth no risk� . ..(\ 16 page circuLll 

;....0 andV aluabic Samples free. 1J,(-'i't" A postal� 
A��rIi�iIl'� ����� b�t �l�!

c�e�� �e��rircOl�� ���;c� -� F. :1\1. REED, 8TH ST. , NEW YORK. 
F O O T  L A T H E S , 

Rmall En/2'ine Lathes, Hand Planers for 
meta l-Slide Hf'stS,  Circular an d .lPoot 
Serol1 Saws-all o f  t h e  neatest des1gn fi n d  
s uperlOr :tl li l f< h .  OUI' catalogue d escri b e s  
�very tool nec l' fl sary to fit o u t  t h e  Art 1�  
sa n  or Amateur, as well as the Boyo for 

����..(. ttlC HOlldays · WM. L . CHASE & CO., 
95 & 97 Liberty St . . N ew :t ork . 

PLA.N ING & MA.TCHING, 
Moulding, Re� Sawing' and Tenoning Mach :lnes . Scrod 
:::laws an d G e n eral Wood Wor � l o g  M ach1nery. 
J O H N  B. S(]HE NCK'S SONS 5 M. r.teawan . " . Y. 

S c u d  for Catal ogue . ( 118 Liberty St .. N.Y. Clty. 

BRASS & STEEL SCREWS, MIN ER'S C() �IPASS gS. MODE LS. and a l l  Kln,ls  O f  liD f' HraR� 'Vork, m a d e  to order.  R • .ME HHILL & BO� 8 ,  
1 4 1  Water Stre.ct, N e w  York . 

�T��ta� '� !}n�GAl��a�!����Y . �DERRICKS & TRAVELLERS, 
THOMAS ROSS, Rutland, Vt. 

P. BLAISDBLL &. 00 . .  
Worcester, Maa •• , 

Mannfacturers of the Blaisdell Patent Upright Drtl1' 
ond other ll.rst·clas8 11facbInIBtS· 

_
T

_
o
_
O
_
ls

_
. _____ _ 

"EDEOGRAPHY " A new book on the Mt ,,' 
• Writlllg b)' Sound ; a com-

plete system of Phonetic Short Hnnd-the flhortest: most simpl!'. 
easy, an d comprehensive, enabling any one, in a "hort time. to repor� 
trials, speeche'l. sernwns , &c. The Lord's Prayer is writtl'n with 
forty·nine strokes of the pf'n ,  Rond 140 words per minute. The unen, 
ployed should learn this art. Price, by mail, 50 ets. Agents wanted. 
Address T. W. EYAN� & CO. ,  139 S. Seyenth Street. Phl1a .• p,..."" 

T H E  

Stran File and Binder, 
ADAPTED FOR THE SOIENTIFI O AMERIOAl't 

AND OTHER ILL USTR ATED PAPERS . 
This File and Binder consists simply of stUI covers in 

cloth,wlth a fiexlble back, and broad heavy leatber strap s 
across the back at the top an d bottom of the InSide, b e ·  
tween which a r e  stretched stout cords. f o r  holding six 
or twelve months' numbers of a weekly pertodical, as 
!llustrated by the following cut : 

The File Is used by merely opening a paper to Its cen 
tra] fold. and slipping one side under the first vacan t 
c ord Oll the right, a llowing the cord to rest In the cen · 
tel' of the fold.  

For the convenience of our subscrlbers, we have had a 
supply of Files con structe d  as above . holding fifty·two 
papers, and lettered h SCIENTIFIC AMERIOAN" in gOt O:h 
the side. 

Price at tItls 01ll ce . .  " . . . . . . . . . . . .  " "  . . . . . . . . .  �1 . 25 
by mail, postage prepaid . . . . . . . . . . . . . . . . l o r,o 

Address and remit 

MURK &. 00., 
PUBLISHERS SOIEN TIFIO AMERIOA:N 

37 PARK Row, NEW YORK, 

© 1874 SCIENTIFIC AMERICAN, INC.
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Reoent Improvements in the 
Steam Engine. 

RECENT IMPROVEMENTS IN THE STEAM 
ENGINE. Comoln{Dg Ue'crlptions of the more 1m-
���"t;.

E
l���:�.

a
'1n,,�':°a

n
��

h
�l:!�!n\h�os;h

a
.
m

b!��: 
chism. By .J ohn B o urne. With 1J4 Illustrat10ns .  
Price , ( . 50 b y  mall , lree o f  postage .  
CONTENTPl.-Preface,  Thermo- dynamics. Super· 
healu.lg,  �Odprn Forms o f Bo ilers PropOrtl0DS of Bol1-
�it�ti::.�,�������gSte���:;: o�thee
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Forms of Screw El>gmes, on Balanc1U� the Momen tum Of B o glne , Maflne  G overnors .  Sha.tts and Shaft Bear­
Ings, AC L ual and Nomin al Hor"'ps' Pow er, on 1 he Be-
��it:�:t��Q S�\l';ln����u"u?e���:�'x::We�� :��f.

m
� ?I� 

lU6trBt ' ous-Matl u e  Engines, wt t b.  LB ilLustrat1on s,  Lo­
comu tive Engines. wtth 5t tUustrQ,tioIl8 ,  Locomotlvt' 
fot I{,un o l n g  on Ice, LocomotIves tor Common Road!"', 

��::� S���::;'�lr�
tr,,�;E����rJ: e���lne, Purtable En-

lIT The above, or any Of my Books, sent by mall, free 
of" 1lostage. at tke publication p1'lces. ANI, �'i;�i'��t:l�r'i3�u'i-t�L���� �:.!�ffr��� 
any one who wIU fUlmsb hl6 aoure .... 

HENRY CAREY BAlRD, 
INDUSTRIAL PUBLISHER, 

406 WALN U T  STRE ET, Phlladelphla . 

Q1!10 to Ql.!1000 Invested ln Stocl<s & Gold pays 
411' 411' 2CO per cent a month. Send fo) 
part tcular.. l'tTMllBlDGE & Co .. Bankers.2 Wall St.oN. Y '  

RICllARDSON, MERlAM " CO. 
Manufacturen of the l&oost Improved Patent Dan elS' and Woodworth PlanlOg Macblnes, Matching, SII8 and molding, Tenoning, MortiSing, Boring, ShalllOg, Vel 

Ar
tlcal, "nd CkCular Be-sawing MachInes, Saw Mms, Sa� 

bon, scroll Saws Railway, Cut-off, and R11!-aaw Mi 
Ch

th
lOes,� SpOke and Wood Turning Lathes, and varioul o er KlOda of Wood-working Machinery. Cataloguel and price lists lent on appllcatlon_ Ma.nufactoryL WOI 

_t .. r. M ..... Warehoule un LIberty It. New YorK. I� 

IRON BRIDGEB-CLARXE, ROVES " CO. PH<E.NI.X.VILLE BRIDGE WORKS. O1IlC8. 410 Wal · bo.t street, Phn.dQlphla Pa; . �  

S�eclaltles-Accurate WOrkmanShlp-Phmnl% column, -Use Dt doo.ble tellned Iron. No welda . All worl d
n

one lin the premIses, from are to llnlshed bridges IUltrated Album maned on receipt of 15 cents. $77 A W EEK to Malt and � emale Agents, In tbeb 
lOCa l i ty .  Costs N O fH I N G  to try I t .  PartlculalF 
F KE E .  P. O. V tCKE R Y  & CO. , A�sta. Me. 

!!35) ' j  J /': ;J <J iL • • •  • • • •  • • • • •  
I .  4 " (j ? !  � , �) 1 " / 11 f 
. . . . . . . . . . . . .  

" ;Z  �' 2? � ;, 7Ir4 ,6 ( j o 4 (  . . . . . . . . . . . . . . . .  
• •  I� . :�.' ; '. i . )  • • .  , 

iSORJf.W C.B.A.I:)BRB . .lJlCILL GAueE. 
ODe pair of Chasen Bent frp.e t, aDY all"re88 for 750 .. 10 L2. 14,  16, IS, 20. 22, 2 ' . 261 2B, SO. 82. B6 40. 4B tbreads 10 l a .  

Drlll Ga u�e,  lnd'.pen oab e to all  WhO use Twist DrillS, ��Jolf�b t¥ �a\vl(f:j;i!lA';f��� ��r;.'j,tlfi���8rg:�y��:· 

.476-A MON'lH T O  AGEN I:S.-Address C. M 
• LIN ING� ON & BBo . . New York or Chicago 

nAi r 11. pUBOIS 
� y I S U-- TALLn-t A >-v vy c oP 

A Rare Chance to Advertise .  
Cheapest and Best Mode of Introduoing 

NEW 'MACHINERY AND INVENTIONS. 
• • •• • 

T o  .a. d v e r t i s  e r s .  
During the month of December. we shall publish a SPEOIAL edition of 100,000 copleB of  tll.e SCIENTIFIC 

AME RICAN, whlcli ;wlllcbe maned. In Beparate wrappers and the postage prepaid to every pOBt ofD.oe In the 
United States. Canads, and adjoining prOVinces . 

It Is Inttnded. that' a copy of i'be paper shall reach the principal manufacturers, workers In lumber and 
Iron, railroad shops, and the works of other mechanical and chemical In dus , rleB In the United States. 
AdvertIsements will be taken for this extra edition, at the following rates : namely, 75 cents a line 
tnslde, and '1 . 50 a line on last page. A few n otices, In the BUSiness and PerBonal column, not excee ding 
four lines In' len gtb , will be Inserted at tl 50 a lin e .  This affords an unusually favorable opportunity for 
advertlBers to reach a ciaBB of persons not accessible In the ordlna1'l' cbannels of advertising. The 
names have beell selected with care, and th e pub' lshers guarantee ·the number Issued to be full 100,000 ; the 
postage on these copies, which Is TWO TnOtTSAND DOLLABS, will be prepaid,  thus Insuring the 'prompt for­
warding of the papers to I h.tr destinati on. 

Advertl BerB will bear In mind that this announcement Is for a Special Edition, which IB to be Circulated 
gratultou81y among nen· subscrlbers, and tbat I·he same advertisements which appear In the reglliar edition, 
If ordered In the extra, will be seen by e ntirely different persons. 

E N. G R A V I N G S . 
A few illustrations and descriptions of machines or articles of utll1ty. whether they have already appeared 

1n  this paper or In other publications will be received for Insertion In this Speolal Edition on reasonable terms . 
ADDRESS 

MU •• cl 00., PubUshers, 

Niagara Steam Pump. 
0lIA.8. B. RABDICK., 28 Adaml ,t .. BrooldJD.. JlI. Y. 

PnCHmG 
DROP l:i ... 

37 PARK ROW, NEW YORK . 

The Toll-Gate I Prize Plcture sent free! An 
• Ingenious gem ! 150 objects te 

llnd ! Address wltn stamp . E. C. ABBE Y ,  llu1l'afo, N.Y . 
BLAXI'S PATEKT 

Stone and Ore Breaker 

S l']�11(J'n, ]} IJ� S :t':nc�fs��l:ftz���r:: 
"' .. 1' oM complete OtTTlI'ITS for Clothing 
Stencils and Key Cbecks, wltb wh1ch young men are 
making from $li to 120 a day . Send for catalogue and 
lample. to S.M . SPBNCER.117 BaDover St .. Boston \1 as ••  
SHINGLE & 

EVART'S 1M 
STAVE CUTT E 
HEADING TUR 

RREL MACHINERY 
ING AN D SHIN G LE SAW, 

INTERS, EQUALIZERS, AND 
BAILEY GAUGE LATHE-For turning all kinde han 

dies and Cabinet work. Simplest and best 10 use. We 
lI1IUtu1acture a full line of Wood and Iren Working 
Machinery, Steam Englne!J &O. Address 

T. R. BAIL..,Y & VAIL, Lockport, N_ Y. 

G LASS MOULDS for Fruit JIU"Il, Lamps. 1 Y Bottles, Ink Stande,etc .. made l!I H. BRoOltE · 5 yetml COB. BITlI .um ClINTIm STI . ,  N .  Y. For any 
th�n new In glas. you wlll .equire a mould <a eIle) . 

l'ABTIOtTLAB ATTlIlIfTJON paid te MOULDS for 1 VBNTORS. Send model or driLW1DIr ; 18010le Itamp . �BINGL.II AND BARREL lIUCHIN JIlRY,­
ImPl"OTed Law', PatcDt lIIule ad Heading Ma· I!. .lmplest and best 10 UI8. AlIO ... Sh1!J..Kle Heading 

ad .. tave JolOten, Stave Boualbera, l1eall1Dl Planera. TIInIera, IIc. Addrill TRBVOB .. Co. Lockport. N. Y. 

BANKRUPT'S SALE OF H ORIZONT AL 

haud
a
��Cn����I���� -'t�r.f��r cft����:�:

n
d. 

Becond 
THE YALE IRON WORKS. New Iiaven, Conn 

ANOTHER CHANCE ! 
-- 0,,--

Fifth and Last Gift Concert 
IN AID OF THE 

Pub l i c  L i b r ary o f  K e n  t u c tyl 
POSTPONED TO 

.ovember 30, 1874 
DRAWING CERTAIN AT THAT DATE. 

LIST OF GIFTS. 

One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . .  8230,000 
One Grand Cash Gift. . . . . . . . . . . . . . . . . . . . .  100,000 
One Grand Ca.1l Gift. . . . . . . . . . . . . . . . . . . .  '73,000 
One Grand Cash Gift. . . . . . . . .  . . . . . . . . . . .  30.000 
One Grand Cash Gift. . . . . . . . . . . . . .  . . . . . . .  23.000 

3 Cash Gifts, 820.000 each . . .. 1 00,000 
10 Cash Gifts, 1 4.000 each . . . .  140.000 
13 Cuh Gifts, 10,000 each. . . .  130.000 
20 Cash Gifts. 3,000 each . . . .  1 00,000 
23 Cash Gift., 4,000 each. . . .  100.000 
30 Cash GUts. 3,000 each. . . .  90.000 
30 Cash Gift., 2,000 each • • 1 00,000 

100 Cash GUtl!l, 1.000 each . . .  100.000 
!l40 Callh Gifts. 300 each . . .  1�0.000 
300 Cash Gifts, 100 eaolt . . .  30,000 

19.000 Cash Gifts, 30 each . . . .  930. 000 

GrandTotal,20,000 Glfts,all cash,�,300,000 

PRJ.CE OF TICKETS. 

Whole Ticket. $ 0 0  00 
Halve. . �o 00 
Tenths, or each Coupon 0 00 
11 Whole Ticket. Cor 000 00 
�2� Ticket. Cor . 1 ,000 00 

For Tickets a n d  Information, Address 
THO. E. BBAM:LETTE, 

Agent and M:ana&,er . 

f'Ilbllo Library BulldlOg, Louisville. Ky 
or THOMAS H. HAYS & C O .  

609 Broadway, N. Y 

Munn & Co. ' S  Patent 01lices. 
IIstablished 1846. 

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

TWENTY-EIGH7 YE.ARS' EXPERIENOB. 
M:ORE PATENTS have been secured through 

agency, at home and abroad, than through any other III 
world. 

SIXT Y THO V S A. ND inventors have avalled 
themselves of Munn & Co.'s services in examining their In' 
ventions, and procuring their patents. WOOJ>.WORKING M..AuHINERY GEl!I· 

eralIY. Specialties .. Woodwortll PlaneraBDd Bleb· 
VdIIon'l l'atent ImJ,rov8a Tenon Macb1nes. 

Cen\ral, corn�mYY ;t}=s�ildrABDIIOJlI. 
4! !!  � .20 per ds y  at home. Terms Free. Addres. 
"U 411' GIIO. STINSON " Co .. Portland, Maine 

They employ as their assistants a corps of the most ex 
perienced men as examiners, specification writers, and 

Il draftsH.en that can be 10Ulld, many of whom have been se­
ected from the ranks of the Patent Office. 

' r l l rIIll�:J W R O U G H T , , I R O N  , tJ)r -4 M � (� G If!? fJ)£R S 

TlUl UJQo.u lIOJl '  M1i1a, . .t-'l",.b1+tg.b., .Pa­
The atteD-tin or �eer. and ArChIte8U IS called $0 0111" Improved Wroql1t'lren .Beama ud Q� (pat entad). hi whiCil the compound welda between the llem Uld=n wbteJ>. II.&v. JlroVed 80 obJ80tloUl/oble 10 til-Oltl ol qI&nUfaot!l1'!B&. are elltlr8.ly avoided, we are 

pTella. to f1U"Itllh ;'11. 'I ... at t81'llll '" favorable 1'. aaIl be o&talDed elHWllm. Fllr d8Ie.rIptin.!!thllgrapb ad.dre.1 
C1U'Il8l1e. KloIIIIIB "  CO. Unloiiqol/. M11lI, l'nullD1'll1.Pa. 

liadles at lIome And Men who have otber business. wanted as a,eDt • •  
N o vel  plaQs, pleasant work. GOOD PAY. tlend 8-cent 
��r'l:'l>l.�

r
e,p;��

c
l��r:: 

THE GBA.1'HlO \JOMPAliY, 89·41 

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 E R  

3 1  P A R K  R O W . 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 .  

lJ.J>l>l G"Vl.N cI, J)�,/l Wl.JY G, .A.NJ) '!h� G�.A Vl.N G .  
)[AGNETS-Permanent IIteel 

of anJ form or size, mads to order by F. C.  
'" COl 268 Broadway, New York. Maker. of �::::. Tom Thurnli and M1D18t1l1"1 Telegrapb 

MUNN & CO., in connection with the publication of the 
80IENTIFIO AMERIOAN, continue to examine inventions 
co�fer with inventors, prepare drawings, speclilcations, and' 
asslgIllItents,attend to filing applications in the Patent Office 

government fees, and watch each case step by 
pending before the examiner. This is done 

their branch ofD.ce,corner F and 7th Streets, Wash­
They also prepare and file caveats, procure design 
trademarks, and reissues, attend to rejected cases 

by the Inventor or other attorneys) procure copy­
to interferences, &:ive written opinions on 

of inftingement, furnish copies of patents: 10 fact · 
to every branch of patent bUBiness both in this and 

n foreign countries. 
Patents obtained 10 Canada, England, France, Belgium 

Germany, Russia, Prussia, Spain, Portugal, the British 
ColOnies, and all other coUlltries where patents are 
granted. 

A special notice is made 10 the SCIENTrFIC AMERICAN ot 
all lOventio�s patented through this Agency, with the 

and reSldence of the patentee. Patents are often 
in part or whole, to persons attracted to the invention 

such notice 
.!>. pamphlet of 110 pages, contslning the laws and full dl-

eCtions for obtslning United States patents, also a circular 
exclusively to Foreign Patents, stating cost for 

COUlltry, time granted, etc .• sent free. Address 
M:VNN &: C O •• 

Publishers SCIENTIFIC AMERICA.N 
3'7 Park Row, N:Y. 

BRANCH OFFICE-Corner F and 7th Street. WIlshil'l!tt.n. D. C. 

© 1874 SCIENTIFIC AMERICAN, INC.



Back PlLI'e • • • • • • • 81-00 . IIDe. IDatde Palre . • • • • • • ,. eeata a lIae. 
Enf1mflnllS may lISad ad� at U&s aame ratepW 

Ins, by mea8'II1'omenl. as U&s illlIM' Pf'IlBS. AaeerU8BmB!UB 
mU81 be receoeecl at publ/caUcm otnca as early as Fnaall 

mormng to appear 'n nezt f88'1l8. 

THE TANITE 
New lIilling :Machine, 

With EMERY WHEEL CUTTERS for General 
Surface Work on Metals. P��ihg�rg��\�o�l�a�u��'k���,a¥��o�':n:::,w;,r��rs 
extra as per list price s .  

Orders for tbls maohlne IlJled In regular rotation . 
For further Information, a ddress 

THE TANITE COMPANY, 
Stroudsburg, Munroe Co., Pa. 

Come, farmers, uee your common sense, 
And buy McGinty'S Patent Fence ; 
Secure your crops-banlsb b ard tImes 

The Jltl�i;t��g�i�trU:t:�.i�':t�i�����TeXaS) oay. : 
.. McGInty 's  Patent Fence supplies the great want of 
Texas-cheap and effiCi ent fenCin g." 

ThIs Plan of fencing I s  new Bn d  useful. It Is covered 
by two Patents-No . 148,682 and No . 155,600-secured 
tbrough the Scleotlllc American Agency. 

Will sell State Rights at $1,000. The entire RIght, for 
,10,000 (tb e State of Texas excepted) .  For particulars, apply t o  th�b�'!f�r.

eMCGINTY, Moulton, Lavaca County, Texas. 
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" The Best is Always the Cheapest. " 

THE BAXTER STEAM ENGINE 
(AS MADE BY COLT'S ARMS C O .) .aR----

Is perfect In mechanism. All part. duplic a t e d .  Is safe against FIre and ExplosIon . 
Is most economIcal In space and fuel of any known motor. Over 1,000 now In use. 
Guaranteed In all pOints. For CIrculars,  TestImonials , and Prlce-Uot, address Ma c h i n i stf 

WM. D.  RUSSELL, 
1 8  Park Place, New York. 

TOOLS, 
OF ALL KINDS. 

Office of the Baxter Steam Endue Co. ADDBESS : 
N.Y .Steam En�ne CO, 

98 Clhamhers St. 

lllustrated_C�t .. logue of over 100 pages sent froe.  

mo.. PL.&R'IIBS 
ENGINE LATHE8,&.DRILLS. &c. Send for Prlce 'ult. 

MEW HAV._ MA_UFACTUBING CO., _____ -=-:::-==-=-_ew_H_a_v_en._c_oJUlo_ B U R L E I  G H 
M11I PurJdshb.,gWorks Rock Drills and Air Compressors, 
are t h e  largest In the United State..  They make Burr lfANUF ACTURED BY 
Mlllstones .-Portable IInlls Smut Machines Packers, MIl1 THE BURLEIGH ROCK DRILL CO . •  

Picks, Water Wheels, Pulleys and Gearing, specially F i t  c h b u r  /( .  M a s  s .  
adapted to !lour mll1s. Send f()1' catalogue .  2 Med als a t  the American Institute F .. lr, New York J. 'J.!. NOYE & SON BlI1I'ale, N . Y. 2 Medals at the Mechanlc'o Falr, Boston ; 2 Medals at the 
_______________ ..J'"-____ Vienna Exhibition In Vienna. 1873 ; 2 Medals at the High· 

PORTLAND CE1WENT land and Agricultural Exhibiti on In Scotland ,  1813 ; 3 JlL , ri�l:!�d�\s%� ����:�g:r:rn:s�llrie3'lo:.!r�x�i��':tJ� J'rom the belt London Manufacturen. For aal. � d E  S d f hi t t l I f II d t II 
.. Practical Treatll��:��rhr.��:r

t1l5�8nis. 
an �u�!�ope • .  _. en or pamp e con a n ng u e a s  • .  

� The Most Powerful, and the Only Tight 
BUY A :�t;�ngpg��d 

o�arsk�rle
wI��fin

t'i, �ri�i 

WAIN 
the times.  Send address to 

A. M. SWAIN, 
Pyrometers. !;�!::�I�fa�tv:�:;,:c�!: 

AlIER
' 

IC :N°
rths

Ch�m
w
stord,

C
M
O
a ••• 

Super-heated Steam, 011 StillS .... &c.  . 1:1.. 1:1.. • P R A T T ' S Address HJ<� RY W. BULKLEY, 

T dd 
98 Llbertv St., New York. TRENTON, N. J. 

A 
S 

T R A. OL I L . Th�elebra��¥t�l����!!.�?L�!� GREAT REDU�!ION IN PRICES 
Safest and best 011 ever made-burns In anY' 1&JIlJ):-:for &:�e:';��l'itfu�:�����r:�::;'1:!.�Jl

B�I��V�P�'i MOVABLE-TOOTHED 
aale everywhere . · . . .  C HAS, PRATT & CO. kinds. Steam Pum'pI, Mlll Gearlng, Shafting &c. · Silk, C I R C U L I R S I W S Eatabllshed 1770. i4I8 Fulton street, N. Y. Tow, O&kum, Bagglng,RoPIil,Flax, and Hem Machinery. 4 A • 

R fi F It 
Agents for the New Haven Jlllanufactur Machtil· JULY: lilt, 1874-.A sp hal te 00 ng e . �t�;t�i':�NPJ�:"�O��d �n :lr���; ar Send for new Price LIst . AI 
;��P<i��N�� .J YORK:. til TBE CELEBBATED DIAMOND SOLID 

s�(n�rt��i�1!,"st���I�� t��� :����esE�¥l d:��¥i�: 
70 Malden Lane & 9 Liberty St., N.Y. P. O .  Box 4784. 
---------THE-JOHN-HARD ICK-

Nia[ara Steam Pump, 
Manufactured solely by 

Hubbard & Aller, 
93 to 97 Pearl St., Brooklyn,N. I .  

ENGINES, BOILERS, AND MACHINERY. 
Shafting and Pulleys a Specialty. 

HARTFORD 
STEAM BOILER 

Inspection &; Insurance 
COMPANY. 

W. B, FRANKLIN, v. P't. J. M. ALLEN, Pres't. 
J. B. PmRCB, Sec. 

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

HOI�T1NG�==�·· 
TURBINE 

Water Wheels. 
More than fOllr tImes as 

many of James Le:ftel's 1m· 
f:��e�I����P��:�!:': tra� 
any other kind .  24 sizes 
made, ranging from 5" to 
96 Inches diameter, under 
he&ds from 1 to 240 feet. 
Successful for every pur­pose. Large new pamr,Iilet, 
���t����t el�r /::is s�'i.� 
over SO line Illnstratlons. 
sent free to parties In ter 
eSJ��:����'le� CO. , 
Sprlnglleld, Ohio, '" 109 LIb· 
erty St., New York city. 

Boston, New York, ChIcago, 
13&15 Custom House st. SO Gold St. 146 Lake S t .  

HUSSEY, WELLS & CO. , 
OFFICE AND WORKS, PENN AVENUE & 17TH ST ., 

PITTSBURGH, PA •• 

Manufacturers of all descriptions of 

OA.ST STEEL, 
Including the " Granite" brand for Edge Tools. 

Particular attention given to � the manufacture of 
C A ST STEEL TEETH, 

�!.:nlrl��\��fdg� Il�\�� �t.,ThE�i; fg!'rith,!g�f��: 
tured under the SIMONDS and FERSON Patents, re­
c ently purchased, by which proce •• perfect Uniformity of sliape and superior excellence 01 temDer are a . ­
talned. 

NJIIERY WBlIIEL, Pat . Emery Wheel 
MachInery and AutomatIc Knife 
GrInders, for tbe rapid and perfect 
grInding Of Planer, Paper . tJutter, 
and Leather Splittin g Knives ,  man-

M l CH·INIST'S T· OOL· S, · - ¥>�I"i�6g. ����'i.t:c��e�� 
i,WlST 

A N. Y. Office. 17 New Ctlurch St. , W. S. JARBOE, Agent. 
EXTRA BlIIAVY AND IlIPBOVED PATTERNS. J. R .  ANJnlTT, Agent, 90 Wellington Street,Montreal . 

LUCIUS W. POND, MAN UFACTURER, d WARERo'!llJeestt;;liJl:W11'ST., l!t. Y. Working . Mo els prLathes, Planers, BOrl. •• g .Mjl18, Drl.I18and Gear Out- And Experimental MachInery. Metal .  or Wood , made to ters 5 Specialty. order by J. F. WERNER, 62 Center St . ,  N.Y. 

S iT EMERSONS PATENT PLANER SAWS ARE S U PERS E DING AI I OTHERS SENfJrO!?ON£TOOTllrRa �" � 
A IT EMERSONS PATENT Cli PPER SAWS EXPRESS '  Y FOR , fRY HEAVY FEED AND HARD T IMBER �� 
W -c - EMERSONS PATENT FlANCE TOOTHf.O SAWS SAME P R I C E  O F  S O L I D  S AWS. v 
S r- FMERSONS PATENT UN IVERSAL Ai,O ,\DJcI S , AK E ,P" "'h- I " NT PREPAIDON R ECEIPT OF PR ICE $'00 , 

N B SLNO POSTAL CARDrOR CIRGoULARANO ?RIU { ,  I,; l:. M E RS ON,rORD & CO .  BEAVER  -A LL3YA 

SAVE YOUR BOILERS, SAVE FUEL, 
Bave Labor of FIreman, and Increaoe SteamlDIl' capacity of your BOilers . US8 Thoma.s's Fluid Tannate 

of Soda to remove Scale, an d  jlrevent 'urther Incrusta-�Ig�: M!�r::p��dl�I�:'!.� ft
oll:r�n

of
B���3's 

d�CrJf.-, � Bbls .  2.'iO I D . ,  � Bbls . 1�5 Ib . ,  price 10 cent. per lb., less than one thIrd price of other preparatIons, and Supe­
rior to all other •• Single applications have removed 
Buanela of Scales. It saves 20 tImes Its cost In Fuel, and 
20 t1mea lts cost In RepaIrs of Bollen, and give. Boller Its full llteamtalr capacity, whI ch no Incrusted 
Boller can have . It nas been thoroughly proven In hun­
dreds of Boilers .  Addrels or�ers to 

N. SPENCER THOMAS, ElmIra, N .  Y. 

KIDDER'S P ASTILES-A·Su:re Relief fo:r Asthma. STOWELL & CO. Charlestown. Masl. 

The " Bclentl!lcAmerican" U8es our plates. fOR SALE-2nd hand Portable and Sta· 
tlonary Engines and Bollen, gOOd as new, at half 0, 

rlglnal Cost. �or descriptIon, address 
BINGHAM & RICH, 011 City, Po.. 

METALS " the BEST.' 
CONARD & MURRA Y. 

80th & Chestn ut, Phlladelpbla. 

WIBII ROPII. 
Jokn W. Mason & Co., 43 Broadway, New York . 

ENGINES AND BOILERS, New and Sec­
ond Hand, Portable and StatIonary. For descrip­

tion , addre.s GOODWIN & WHITE, 011 CIty, Pa. 

. STEAM BOILEJl, .AND PIP. 

COVBallTG 
Savel ten to twenty per cent. CIlALMER8 SPENCB 

co .. foot E. 9th st .. N. Y. : 1202 N. 2nd st., St. Louis. Mo. 

C. HENRY HALL & C O . ,  20 Cortlandt St.  ,N.Y.Clty 
THE PULSOMETER. 

The almplest, moat durable and elleetlve IITBAl[ PUJ[p now In use. WI11 pump grIttJ 
or muddy water without wear or Injury to lh part.. It eannot get out ef order. 

B r a a e ll  D • •  o t . 1 
11 Pemberton Square, Boston, Mall. 

�S27
w!1r:��:e�k��ade!�w�, Pa. 

South Western EIPo:t\'lon, New Orlean •• 
811 · &  818 N'>rth Second st., St. Loull, Mo. 

BOGARDUS' PATENT UNIVERSAL EC­
CENTRIC MILLS-For grIndIng Bones, Ores, Sand, Old Crucibl es, Fire Clay, Gu 011 Cake, Feed, Corn, 

�:�s���1f�e��0����'i1� �:'1��e�t�!�&���:d 
;.!l�t;�'i:'fe�,\�'k.��s e Ma����� ��.

s. JtIIi� �.� 
THOMSON, successor to JAMES BOGARD US, corner of White and Elm Stl .. New York. 

�REAT EST INVENT ION of the AGE. 

ELECTRIC & VAPOR CHAIR. 
rI�:: ��f��Jhaf.d �'ltS;�e

t���s�n�:�;:���t}�� th�:: 
matlsmand sciatica. No physician should be without 
one. Send for circular. 

c. R. TOWNSEND. SOLB AGENT, 
Medical Institute , 168 Cumberl'.md St:, Brooklyn, N. Y. 

!l.WE HEALD � SISOO 
Patent Centnfu�al Pumps, 

VERTICAL & HoiiIZO_TAL, nt'8& Premtuma at New Orleans, CincInnatI, and New 
York. " .Meaal oj ffteelal AllIara," American 

Perfect satIBfaCtlO�n�:�:i�: The cll.eapest, most 
durable, popular Bnd successful Pump known, for Paper 
Makers, Tannersh Contractors, Brick Makers, DIstillers , 
m:;;re�Fof��:kl e�'fi�:��:'fr':l�;'t���

P
�r:�'Ilt�S\�: 

ted pamphlet/res . � references to partIes actuallyuolng 
thX£��� ' �tll'£':,.

oM�Mt��8�.t ��I"J��s�1}�*�l: 
GLASS OIL OUPS 

of all kInds . Bra.s FIttIngs for Steam, Water, and Ga. Brass Castin gs.  Send for Catalogue. T. HOLLAND & 
C O . , 62 & 64 Gold St . New York. 

OUR COVMRING FOR BOILERS AND 
PIPES saves Twenty p�r Cent In Fuel . 

OUR FELT, CEME.N T, AND PAINT FOR 
ROOFS Is  the best In the market. 

Asbestos rf!��t-e�: Y 

-SCIENTIFIC AMERICAN. 
FOR 1 875.  

THE JlOST POPULAR SCIEN TIFIC PAPER 
I:N THE WORLD. 

THIRTIETH YBAR. 

VOLUME XXXIL-NEW SERmS. 
The ·publlshen of the SCmNTIFIC AMERICAN beg 

to announce that on the !lrst day of JanuarY,1875, a 
new volume commences. It will continue to be the aim 
of the pubJlshers to render the con tents of the new 
volume more attractive and usefUl than any of It I pre 
deceslora. 

To ths J[eohallll(,e and J[O/1IIU!aeturer I 
NO person engaged In any of the mechanical purSUit. 

skould think of doing without the SOIBNTIJ'IO AllERI­
CAlI'. Every number contaIns from six to ten engravings 
of new machines and Inventions which cannot be foun d 
In any other publicatIon . 

The SCmNTIFIC AMERICAN II devoted to the Intel ­
ests of popular SCience, the Mechanic Arts, Manufac­
turel, Inventlons,Agrlcnlture ,Commeree, and the InduB 
trial pnrsults generally ; and It Is valuable and Instrue­
t1ve not only In the Workshop and Manufactory, but al80 
In the Household, tbe LIbrary , and the Reading Room 

By the new law, the postage must be paid In advance 
In New York, by the publishers ; and the sub scrIber then 
receIves the paper by mall free of charge. TERMS • .  

One copy. one YOal (postage Included) . . . . . . . . . .  '3.20 
One copy, sIx month. (postage Included) . . .. . . . 1 . 60 
One COpy, three months (postage Included) . . . .  1 . 00  
One copy o f  Sclen tllic American ror one year ,and 

one copy of engravIng, "Men of Progress" • •  10. 00 
One copy .af Selentl!lc American for one year ,and 

one C'opy of .. Science Record " for 1874. . . . . .  5 . 50 

Remit by postal order, draft or express. 
Address all letten and make all Post 01llee orden and 

draft8 payable to 

MUR .. " 00., 
37 PARK ROW, :NEW YORK, 

THE " Scientifio American " is printed Wl'W 
CHAS. ENE U JOHNSON & Co.'S �. TenUt and 

Lombard lite .. PhIladelphia. and 69 Gold St .. New 1" .... 1{ 

© 1874 SCIENTIFIC AMERICAN, INC.




