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AUTOMATIC FIRE GOVERNOR FOR GAS WORKS.

The invention illustrated in the annexed engraving con-
gists in a common gas governor, connected with the outlet
of the hydraulic main, and algso with the dampers in the
chimney and under the fire. The arrangement is such that
ag soon a8 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 pressure 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 1is clearly shown in our illustration, so
that detailed reference to the various parts
is unneeded. It will be seen that, ag 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 all without any attention on
the part of the men, except to replenish
the fire.

The Yonkers (N. Y.) ®as Light Compa-
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 engineerin many places,
besides performing his work in a better
manner; to save fuel, as burning to waste
is prevented ; to preserve the boiler, since
the door need not be opened except when
the fire requires renewal, and to obviate
the uss of compensators and engine gov-
€INOTR.

The 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.
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IMPROVED COAL SCREEN.

The invention which we illustrate herewith will be found
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 against the bottom
portion of the box, while its upper part is sustained by lev-
ers, A. These levers are pivoted to the side wallg of, and
ingide, the box, and are adjustable so that
the screen may be inclined to any angle, a8
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
guitable 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
screen, the fine stuff falls through and into
the bottoma of the box. When a quantity
has accumulated, the upper door, B, is
opened, and a rake is introduced to draw
the screenings to the rear of the receptacle.
Asg soon as the latter is full, the device is
wheeled away to the dumping spot, the
lower door alto removed, and the contents
withdrawn.

This simple arrangement prevents the
laborious carrying of heavy screens about
a yard, 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 smail fragments, the waste of good
coal—which often happens through pieces from the screened
heap becoming mixed 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 side, or a trap may be
provided at the bottom, as most convenient.

Patented through the Sclentific 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.

Consumption of Wood by Railroads.

tion are increasing even more rapidly than our supplies are

At the end of 1873, there were reported 71,5649 miles of | wasting,— National Cur Builder.

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

A New Plaster Bandage.
A surgeon connected with the Southern Dispensary, in

States, 14,209 in the Middle States, 33,905°9 in the Western | Brooklyn, N. Y., has récently invented a new method of ap-

SLADE'S AUTOMATIC FIRE GOVERNOR FOR GAS WORKS.

States, and 2,681'3 in the Pacific States. Upon these roads
locomotives were running, and a large proportion of them
used wood for their fuel. The number of ties used varies
from 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 gix to eight inches between upper and lower surfaces,
are required to supply 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 rupply
In con-

must be 35,448,750 pieces, or 94,530,000 cubic feet,

Bhe

AEBRRLRY

Teanw
MR

LEACH'S JOAL SCREEN.

sidering this, we must remw »mber that a large amount of
waste occurs from hewing, and from leaving the upper
parts of trees, some of whicu are used as firewood, the re-
mainder being a total logs. It must also be borne in mind
that the demand for timber by railroads, besides for ties and
for fuel, is very great, including fencing, bridges, buildings,
and structures of various kin: : that the rigk from fires is
exceptionally great, and that iir requirements in this direc-
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plying the plaster splint, which, according
to the Tribune, 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 necessary to include
the fractured locality. A small vope is run
down the back seam in the center of the
leg, around the heel and over the toes, re-
turning up the middle 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 carefully 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. When
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 has
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, divided in halves, can be removed
28 though it had been I1ai@ upon the limb
10 obtain a cagt. Considerable time isthus
gained by using this method of applying
the plaster splint. When the broken limb
becomes inflamed, it aleso is extremely pain-
ful and very tender to the touch. The
slightest jar sends a thrill of pain through
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 for 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 i f they used
coal for fuel. They have now been using gas for seven
months, procuring it from an abandoned oil
well, 1250 feet deep, situated about 1,000 feet
from the works, and from which the gas is
conveyed by a three inch pipe. The branch
pipes leading to each furnace are half an inch
o] in diameter. They have one battery of four
boilers, driving an engine of six foot stroke,
thirty inches in diameter, at the rate of forty-
five strokes per minute, which furnishes pow-
er forsix pairs of sheet rolls and one bar train,
steam being taken from the same boilers to
drive two hammers; another boiler furnishes
steam for a blowing cylinder, which supplies
the blast for seven knobbling fires and onere-
finery ; another boiler furnishes steam for a
small engine driving the rolls for the manufac-
ture of tin plate. Thisis 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 guperior to coal, the waste in these fur-
naces being about five per cent less than with
coal; and further advantages gained aresofter
iron and a finer surface tothe sheet. They
have three large annealing furnaces, where
they anneal in airtight boxes, putting about
ten tuns in eachbox, requiring about ten hours
to complete the process of annealing, at a saving of about
one half in annealing boxes; and in the tinning establish-
ment the pots of tin, into which the sheets of iron are dipped,
axe algo heated by gas.

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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gas, deﬂtroye the lmmg of the stack and melts off the damp- l cessary to convert lt into steaw can eaen]y be computad IA SPECIAL EDITION OF THE SCIENTIFIC AMERICAN.--

ers as fast a8 they can be replaced. The grate bars, the
ma- ufacturers state, never burn out, and the puddler’s tools
Isst about three times as long as they did when ceal wasused.
In turnaces where the water necks caanot be used, they are
compelled to uee a jst of steam to lessen the heat.

Their producti n bas increased about thirty-three per cent
since th¢y began to use gas, and tue iron made comwmanes
from $10 to $20 per tun more thsn the same clasa of iron
mwanufactured at the Apoilo werks, where thay use coal, the
irop being wade from the sawe class of stock. These facis
were communicated to the American Iron and Steel Associa.
tioo,

2y

Seientifi  Smovian,

MUNN & CO., ‘Editors ana Proprietors.

PFBL]\IU D WETLKTY aT

NG PARK ROW, NEW YORK.

el
L=

A.E. BEACH,

0. D. MU‘TN

e e
TERMS,.
One copy, one year, postage Inclnded ...oooiveiiieniniini i veie.e . BE
®ne copy, £ix months, postage (ncluded ..
Clah Rates:
‘fen copies, one yedr, each $2 0, postage Incinded....o.ueirsaen.ns 227 00

270

3% Pv the new law, nostage {3 payanle (n advance by the publishers,
and the subscrioer then receives the paper {ree of charge.

Over ten copies, same rate cach, postage Included..coooo. covueanins

VOLUME YX‘{I No 19. (\]Ew SERm s.] Tuwm'y -ninti I’ear

18’74

NEVV YORK, SATURDAY N.\'F'\IBER

Contenta ;
(INustraied articles are marked with am asterisk.)

Alr.comorestrd (25), ?‘ml}iacmnon ar the ¥air, the .
Alr, resureaf QD . 8 Macnine tools atthe Fair,
Albumes 'zed pap:r(1).. J‘W" MAp. a4 LeW
American Insatie Fmr m G aire and rhe brain
ANSWers 10 ¢ :recpamlem, NMIcd reading
Apwies. keeplug ....... 29 \Mulo‘ngs striking (1(.)
Agquarium, c¢tc., S uthport, J*ma * )9:'\ vieRed salts (5)) ..
\T8>T1C, teat 10T (14) .. RiOleoIsTEann, ete (40 ........
Axbestos (42).. 298 Painuor gi,clednlug atl (13)
Astronamical notes 2 Parachuse, M, De Groot’s*......
Bartery, Le elanebé (56)

toand foreign.
Beaumont, E1€ de... ....
BerrRwux, blcacaing (49
B csemer stap, predies Ld Tailure.
Betlers at the Fair
Bone black srtficcal ..
Brase cawnp smeuth (
Brass kottlea
lromhmgmmmd air
Bricks, nniversal angie
Bridee’snd tannel, St, Louis
fronzes ot cosserand uin.
Buripess and personal.....
Cable telegranny

201 Peas 3, OOUVe&rsnld .
206! Photography on 1in (1)
291 | Pipe-cuttim@ machines
203(Ppes and plates. non-
® P1:top rings .. .
290|Pyaster wandag
201 Plare. clesuing (13)

4296’ Plum et detence, th(‘ .
204)Poke root (48)

298 Prac 1¢al mec hanfsu - No. (¥
292 Puddlers’ aages at hoy NLY L

Cimera u-m,\ 1|8V. L6[umping epgime, sutoluatie
Canning fish (5 299, Pumolug warier (20)......

Chur fore l(ﬂg\ﬂrpy 204 Ra'lway travelit g, ranid..
China, popilation of, 289 R trige st Lgcear,new...,.
Oleer 3| Ruat trom atee: rhmnvmg 32

299|8w contestat (inctnna i ..
2487, 8cientific Ameican, snecidl

Scroew, acrial*
6,81 er, Covnecticui, .
JiSHIVer platipe sout'o
‘)‘blrl:un ralsing W(uu‘ by (‘%i
6 S)ide valves (2Y)

Cisieen, huiiding s (17)
Cea) seren mproved*
Cecper, facts about,
Cuarios'tics at he Fair ..
Day,begipning f ipe (42 .
Decimsyl sracuions (M)
Damord osrdssw, the |
Dy»‘r-e feathers (39)
JORS L1 TR Cnnvum\y xhe (2){)
Bast river bridge. 258, 3team, action or (26).,........
E(’cvmmsanc slwc valve- (36) .. 293| Steam, conveying n pip. 8 (2‘?)
Eagise, meap pressure in, ete. (‘21) 298 S €AMET, NeW. .iiiisann,.
Fgr eI N . 98 Sreamers, dimmensions of (3?)
by ol gE 08 iy Joxers 202! Stump-sa Wi machioes ..

299 Soap as a lubnnmor (5«1‘
293 S \dering iron (8)

Explodive pallets ard woun “S9[Sulbhur. & mo-eof i'quid.
Explosives for isning (3).. 295 bmphunc acid and lesd...,.....
F-ea water heaters........ 84

Fire gaverpor tor gag works®
F 1k, a swallowed
Fricticn, co(felent of (15)
Gasns 'n the bieod, eflects
Gas terfocl puruisl
Ga- holcine eylind 18 (57).
Glop, cleeo viop 150
G ReRRE 10 Grlibera [SETN
£3 08 PrreRal @ ook L (5"))
[EF M L H PR aur
Health, work'ng tmen’s ..
Heat ard soct (2.0,
Hearioear ousr (1),
Hent, sprCIfe (CL1 .
Hydranle ram, the.
Hyaregen by 1/0n (6).
lce cresm achine,
{rk. poster (19)..
[nEutater, po CADent (2
iron, bunune (E0)uuncnn
L. wy r’sadvice,a -
Lead ano suiphurtc acld (2)..
L-ad p'pesara w(uu (38)
Learper wuip,
Liaragraphy rl)
LL:.L I'I]l]‘u\ ul"

GAIN FROM THE USE OF FEED WATER I{EATERS

Iu an ordinary boiler, one pound of average coal will pro.
duce by its combustion between eight ard nine thousaad
un‘ts of beat that are available for generating steam. Sup-
posirg the feed water 1o enter the boiler at & tenpsrature of
82° Fal,, each pound of water will require about 1,200 units
of heat to convert it intosteam, So that ithe boiler will evapo-
rate between 65 and 7} pounde of water per pound of coal.
Better results than thete are often reslizsd, esp: cially in the
cage of terty, but the figures given abave are believed to cor-
respord with tboee of ordinary practicee The amount of
heat required to convert a pound of water into steam varies
with tbe piessure, as will be geen by the following table:

Urits of keat required to conver: ene pound ¢f water, at
the temperature of 82° Fal., into steam st different pres-
sures:
Pressure of steam

inpouude perse.
ineh, by gage.

T 8on’e appmem l‘dlﬂ\ 1er, the
21208, CUTLiDZ 1 hTEs (8 wilh (15).
9 ’lcern snd pot oripRs
Pes th, filing (22)
97| Celegrarh puoer (371
9 l»ltgmpm« i the TUa

2]

LI e o te Gl
td, INEuBNTirg 4,
Frok, rutng of*.. . .
9 Tuoes arawing I)luu an’
29 Tuonmele. cost Of,,

296 Tarving vmlm* ......
"‘19 lurn'ng eesr kst
291 | Turuibe vIstons and rods
298| Turning sleader rods (23) .
. %96 Vainish, warey proof (49)...,
298 Vinegar barrel, ciean:ing (3
3 Waghing cioth ganuenta (20).
)Y Warerproofli g comoon d..,.
6 Wheeler v Xprd'uoy Dlaco\exiEB
. 293 Wyeel quesuion, the (3) ..
299 Wire loupe, Muking 8)

. 296 Wecan, railroad couzumpuou of
J%P‘cnm (61)

Units ef heat.

Presaure of steam Units of heat.
iD pounds ner sq.

inch, ny gage.

1,155
1,165

130, ..ol 1,190
150, ...t 1,19¢
1700 c.ooeoLL. 1.196¢
190.......... veee. 1,199

If the feed water has any other temperature, the heat ne-

| Suppose, for instance,that its temperature is 65, and tbas it

is to be converted into steam having a pressure of 80 pounds
per square inch. Tae diffcrence between 65 and 32 is 33;
and subtracting this jrom 1,181 (the number of units of heat
required for feed water having a temperature of 32°), the
remwainder, or 1,148, is the number of units for feed water
with the given temperature.

In the use of ap ordinary non-condensing engine, in which

the steam is exhausted directly into the atmosph-re, each

pound cf steam, as it escapes, carries off the greater psrt of the!

heat that it haa received in the boiler. This can be rendered
plain by an example: Suppose the feed water enters the
boiler at a temperature of 70°, that the pressure of steam ia
90 pounds per fquare inch,arnd that the back pressure in the
cylinder, urder which the steam is exhausted, is 1 pound
p+T square inch :

Temperatute of feed water.......... ceeeeereeiaeea, 70
SBabiract. ..o it P a2
Bifference....c.covecevnnnen. et tcae e 38
Units of heat required to convert 1 pound of waterat
32° into steam at 90 pounds pressure. ............. 1,183
Subtract........ e e 38
Units of heat required to convert 1 pound of water
at 70° into steam of 90 pounds pressure........... 1 14r
Units of heat in 1 pound of steam at 1 pound pres-
sure, from water at 32°....... ... ... e 1,148
Sabtract..... R Ceteiiianas 38
Units of heat imparted to feed water that are car- ——
ried off by each pound of exhaust steam.......... 1,110
Multiply this by 100.... 111 000
Divide by 1,145.... 96 941

which is the percentage of the heat, imparted to the feed
water, that ia carried off by the exhaust steamn

Toere remaina, then. only about 3 per cent of the heat,
imparted 1o the water by the combustion of the coal, thai is
utilized in the engine. This isa rather serious consideration
for the steam user, who may figure up his account with ihe
boiler and engine somewhat after this manner: Qne tun of
coal costs $6.50, and evanorates, by its combustion, 15,009
pounds of water, at a coet for fuel of $0.00843 +- per pound.
When the steam resulting from the eveporation of this water
is used in the engine, 96:94 pr cent of the heat imparted to
it by the fuel is exhausted into the air. This is the same as
throwing away 14,541 pounds of the water that has been
evaporated, leaving 459 pounds for useful work, po that
really each pound of water used in the engine costs 24 014 .
Thers are very mauy engines runnirg today to which this
accourt will apply, evgines that are sendiag into the air
nearly all the heat imparted to the water by the fuel. We
showed, in a preceding article, how comsid-rable saviog
would generally result by attachirg coondensing apparatue
to a mon condensing ergine. This capmot always bs dore,
however; but there are means by wbich some ¢f the heat
carried off by the exbaust can be utilized. Tbtemostobyviour

1
method is to turn the exhaus$ steam into vees-ls throuchi

which the fred water passes, so that some of its hea* may bs
imparted to the water, wkich will then 1eqaire the consump

tion of less fuel for its conversion into steam. There are a
number of heaters in the masket which are guovantecd by
their manufacturers to deliver the feed water into a boiler
at the temperature of 212°, and we can stata from our own
exporience that this ie not an uncommon re:ult, while & tem

perature of at least 20.4° should be real'zed from the uce of
acy good heeter. It may be profitable to consider the effect
of atiaching such a heater in the case previouely cited. The
foed water will then enter the heater at a temperature of
70°, and be delivered into the baile» 2t a tewperature of 2007,
bavirg had ite temperature increased 130° by tho exhaust
steam, which hag losta corresponding amount of heat. Each
pound of water will require 1 015 ucits of heat for its con-
version into steam of 90 pounds pressure, instead of 1,145
units, which were needed when tue heater was not in uee.

This gives a gajn of 130 units of beat for esch pound of’
water evaporsted, being 11 354- per cent less heat than was !

required when the feed water was pum ped into the boiler at
a temperature of 70 . Iach pound of exbaust steam, also,
iostead of carrying off 1,110 units of heat into the air, will
snly take 980, or 11 71-- per cent less than it formerly did
The accoutt previously given will pow figure up as follows:

The combustien of one tun of coal will evaporate absut
16,900 pourds of water, at 1 cest of $0 00038 4- per pourd.
[n tbe engine, an amount of heat corresponding to about
16,300 pounds of the steam is thrown away in the exhaust,
ieaving 600 pounds for useful eftect, at a cost of $0.0108 -
per pound.

These examples, which correspond well with cages inordi-
nary practice, will enable our readers to estimate with tol-
erable accuracy the results that will be realized from attach-
ing a hieater in any given instance. It will be observed that,
in the case supposed, no allowance was made for increased
back pressure by the use of the heater. This was because
the hypothetical beater was properly designed.
heater does not increase the back pressure in the piston.
There are many forms of the apparatus, bowever, that offer

8o much reristance to the escape of the exhaust steam, as to:
iand may be executed at a coet very little, if rny, greater

more than neutralize the gain that would otherwire be de-
rived from their use.
the ictroduction of a heater increased ithe heat of the feed

water 10 per cent, but also increased the back pressure so as |

I plished in other paris of the werld.
Ibhis tunnel for Joues’ Falla, the lengrhi of which is 16,000
ifeet, i put by lis author at &2,40r.000, cx #1453 per lincal
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ONE HUNDRED THOUSAND COPIES,

We shall, daring the coming month of D-cember, issue a
special edition of the SCIENTIFIC AMERICAN, aggregating
one bundred thourand copies, which will be gratuitously
circulated among manufacturers of all kinds, machinists,
m 1} ownerg, and, in krief, representatives of all induetries
in the United States and in Canada. At conpiderable out’ay
of time and expenspe, we have procured a liat of one handred
thousand names, embracing the leading business men of the
sbove important Classes; and to each individual a copy of the
SCIENTIFIC AMERICAN, enclosed in a separate wrapper and
prepaid, will he mailed. The item cf postage alone wili thus
cost the large sum of two thousand dollars, and the issue
wili find its way in'to every post cffice in the country.

Our motive for printing tbis extra edition, at an outlay of
gomme 8ix thousand dollars we do not dedire to conceal, nor
could we do so even if such were our wish. Our alm is tc
iucrease our subsciiption list; and in pursuance of this ob-
ject, we take fuch means a3 will enable others Leside cur-
gslves to derive b-nefit from the enterprige, in direct pro-
portion to the smoun's they invest in its furtheravce. To
this end, therafore, we propcse to admit a few advertige-
ments. It will 1eadily be apprehended that, since the pub.
lishers are distinetly pledged. to print the large special edi-
tion above noted, and to mail the same (pr. paid) to names se-
lected with cnre and judgment, every persor having goods,
preductions, er ideas to bring to the notice of the class above
mentioned is here furnished with the means. Moreover, it
should be remembered that tbe names to which we refer are
not those of our regular subhscribers, but of buriress men
not aczessible through the crdinary newspaper channels.

We would direct especial attention to the fact that,although
a circulation of 100,000 copies is guaranteed, there is every
prokeability that this will be greatiy exceeded. Our offer of
taat year included & circalation of but 60.000; but before we
had supplied the demand, 120,000 copies were printed and
mailed. For this imimense excess, we imposed no extra
charge upon our advertisers. The same course will be
adopted this year. The extra berefit is given freely to those
firms who send us advertisements for the special edition.

To the enterprising manafacturers and inventors who ad-
vertise in our regular columns, and indeed to everybody at
all conversant with the advantages of a gocd medium, we
need not peint out the benefita to be derived from our propo-
sition, Tor further purticulars, res advertizenient on an-
other page.
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Q08T OF TUNNELS.

“ Arsong the various plans for disposing of the Jones’ Falls
stream or improvipg irs chaunsl, which Tavoe been pre.
sented to the council committee, is one by J. E. Sudler, civil
enginesr, proposing to divert it by a tunnel frowm & point be-
yond the city across to the valley of G wynn’s IFalls, and thus
throw its waters inio the middle branch of the Patspsco, or
Soring Gardens. This tunnel would pass in good part under
D:uid Hill Park, ard through a rock formation which, it is
velieved, lies beneath all the hills in tbat quarter. Never
having locked to diversien in that dircction, amd without
pretending to have examicred into or formed amy jucdgment
in the premires (the plan late)y ruggeated by the mayor in
his specisl message to the councll for improvemant within
the city weing still pevding), it may yet be worth while to
irquire isto what bas been the cost of like unualing. accom-
The aggregate cest of

foot, which is a fraction over &2 per cubic yard, With regard
to other tunnels aiready in esistence, their cost iz given as
fo.lows: The great Mont Ceris tunnel cost ahout ¥A{0 per
lineal foot, including equipment of road, etc. The Kilsby
double track railroad tunnel! (England), in the comstruction
of which very great difficuliies were encountered from the
tapping of quickrands, cost $262 50 per lineal foot. Bletch-
ingly tunnel, for a couble track raiiroad in Fugland.cost
$120. Terre Noire, on tbe Paris, Lyons, and Mediterranean
railroad, cost but $50 per foot; and the very difficnlt Hauen-
stein tunnel, between Basle and Berne, Switzerland, cost $133
per lineal foct. The Hoosac tusrel, through a formstion of
mics slate and quartz, with working shaft upwards of 1,000
feet in depth, cost $300 per lincal foot.

These tunnels were all completed several years ago, and

jthe cost per cubic yerd of material ¢xcavated varies from

$150 to $14. The ciflicul:ies met with in their execution
have Ied to the invention of improved apparalus, by the use
of which the cost of woring, drillisg, etc., is reduced frem
100 to 300 per cent. The diamond boring mact ine wag tho-
roughly tested by Captain Beaumont, B. K., in Lancashire
and Cumberlsnd. At Stoughton, the borer reached 2 depth
of 689 feet in two monthe, ti:at could not have beengot at in
less t6an two years by Yaod labor. Io the Clifton tunpzel,
Biisto] Port ard Channel Dock Railroad, in hard mountain
limestone, the driils advanced at tbe rate of twoinches per
minute—ocutside diameter of horing, two inches. The ma-
chine advanced at about five times the speed that could be
attained by a8 mepy men ag could find room to work at a
heading. The motor is compressed air. Dynamite is used
for blasting, and found to snswer admirably. With the aid
of these machines the work of tunreling through the hardest
rock presents no d.fficvlties of any extraordinaiy character,

thaw the excavation of the same material in open cutting.”

To the above, may b2 added the cost of that portion of the

to call for the expenditure of 12 per cent more fuel, the | Undergrousd Railway, in New Ycrk city, now near y com-

arrangement would be anything but economical.
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pleted, on Fourth Avenue, between 44th street and Harlem
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