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pﬁmﬂ G Fg 5 MA,MHALL R E., Oficiating Assistant Secre-
Government of India, Public Works Department (Civil Worlu—-
), to the Becretary tojthe Government of Madras, Public Works
ated Simla, 4th Ap 11187“95 No. 123 M.

ard for information|twenty copies of a report by Mr. urvkley,
tern Sons Division,jon the working of Mc. Fouracres’ Patent
edpios of tha drav mga thierein referred to.

nli wn&mted tnalfo:tenweeks in the

 powers both as rezards the quantity

| can do it. A Sub-overseer wns espocially
e md.gmmdtormd all thd facts nsoessary to lead to a correet judgment

uned m !mé p iheipally eomposed of such mxmhmerv as was

, f.h al emva.hng bucket itself aud its 1mmaha;a

, beitg of course quite new. The dredger

, six-Horse ptmar me which drove a 1i-ton erab winch, the
- swung fo a pomon of on pld travelling erane. The accompanying draw-
ngement of the dredger itself and the details of the excavating

ied by six mud punts

& the silt could be easily seraped off from the

ial that this nulber was just sufficient to keep the dirodger

the dredger fo the spot where the silt was thrown into the

. The silt fn each punt was Levelkﬁd off and measured

(some allowanee being made for the fact that the engine
Foaracref at Rupees 6,111, but it is estimated thata
Maery intended for the purpose, and

- Rapees 8,000,  Each mud pust eost

. patem§ dredgsrs, with the nesessary namber

u m“ﬁﬁt mtmnary at any woment

yater in theioatlm shown in Figure 1 by
i ‘ lowored. This chain
. th : wooclenspear and of the
the strain on | the mmhfhngohmn tends, of course, to
i X _ hghﬁmthod&ng‘chmnl’them
tha scoops of the buacket.

‘ fhtwomops




mdm Mm wired
where the T strut
to th is not for a mda canal like the Eastern Main
it e u]}gi:r!!iﬂb olaatm out & channel as was done at the
ubt full whet wnﬂ-hmnmé-odsyﬂmof anchars is not in all cases
1ere there is very hea for this system has the advantage of
entirely open forbaau. The T strut is vambersome, snd three or
in and out of the regulating bar. This plan of regulating the
onad as soon as the excavation of the 50-feet channel was commenced and
_ was adopted :—A m - winch (A in figurs) was fitted on two
dgy of the dredger; a small eapstan would have been more suitable as the
‘wonld n hnve;amﬁedonsoa mthessmeuynxtd;donthemneh
winch A was able easily fo regulate the movements of the ;
mmc D. The two wehmattwhedbyhalf»imhohamstoabol
kopt the point E very nearly stationary; the action of themmew
‘ ﬂ;e anchor chains tight. Ooccasionally, as the stream varied, the
s float slightly out of its proper course, in which case the bucket would
5 but this did not oeour verr mlnantl ‘When the dredger
the anchor chains were slackened by about 2 fest 6 inches (the
- then reversed his winch and gradually brought the
ED; mme oare i3 necessary in thus mgulntmg the dredger ; when
ot m up with the silt piled up above tha top of the bucket, the
ow the bucket to fake another bite af the seme spot, or the channel
leaned out. When the dredger had wmked. up to the point D, the anchor
alwkeuéd by 24 feet, the gipsy winch was reversed, and the dredger
thepmnt € and 80 on eonﬁuumlly Oooasxomﬁy, when the

or. Whan the nohor,c had hean slgokeod by mora than
ai silt would be lqit but as a general rule, the channel was

' ty was ot first found in mmmgmg the mud punt in the stream : the
by ‘»,dry and hard that it was necessary to move the punt fraqtmntlv
ba/ aldl over the puat ; in order to teg:ulate the movements of

V7 eomespbndmg intervals on the side of the dred ger ;
vw the umd punt, as pocasion might require, and the ocmhes bv
were easily nble tovegulate the position of the punt. Another
: - was used, both to keop tha stern of the mud punt in any
otruded a long way beyond the nose of the dredger and thus was
d e eoolies on the dred

ger, and it was also ased as a means by
to the dredger as sson as the former one
ats up to the lock and brought back the

sand noit black mud ; the heavier partieles, 7.,
Lhe haad sl § the silt gmdua.lly became less and less
: workad from the sluiees,  One of the
the #ilt quite dry and hard; the greater
nt trisl conld| have been a’ once
qey. It 1% remarkablehhow little the
3 alepnl 4 g its bite withont disturbing
) '{d’mdgers. Theo leather valve in the
‘fty most of the ‘surplng water
the mu It was not.wed hat in
ull, but ¢ the mud it frequently
fully into hard sand as at present
the ﬂvm‘ be most tightly pressed agaiust if.
pear, so that it will be xmpomble for it to slide
b 16 eubic feet, but ow the average it only
tohad reguhf-wn of the dredger, partly to
at il bed 15 thoroughly cleaned ont it is not
age.of 46 bucketa can be lifted o
day been 38,601 ml;go feet
hours was 4 ,d}ho y Inten .




i

Mav 1879, No. 1,262 W.
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ent dredgers of six homse-power, together

‘ 2r cent. for interast and de weciation, und
yuha;&? for thea_p lﬁms amounts to Rs. 8,400,[ or say Ra, 22
300k 6 por 1,000 cubie feot. The full cost then of dredging by this
g : ' ' RE. A, P,
Midenet nd degrecintion ... .. .. .. s oo
) g J AR ca; i EFe “ne 104 wew i P 2 ‘t 0
i e 2 3 Sl €D

ilt from this same canal by hand labor, after the cana! was run dey,
and in 1878 Rs. 6-4-0 ,000,  The silt was all eabried i
e, The eost of clearing the canal in the viay most, of couise,
wiag larger and Inrger. :
tary Taddor snd brolest deedens of 15 Hovgo-power is abont
6 2d 10 excavata 4,000 oubia foct of 'wilt por Hour y'hut it hos
ve Bogineer of the Miduapore Canal that, wddey the most fuvar.
: fﬁhé‘i_mwlpgrfm*mame doss net exceed 2,000 cubia fost. jer hour. - TPhe work-
dredgers in. the Midnapore Uanal amounted, in 18 0-76, to Rs. 10-12-0
the lead was longer by about cne-fourth mile than waa fhe ease at the
drodger. Tf oue of these drodgers worked under the most favor.
uld excavate about 12,000 cubic fuet per day, and would require frow
ing aboub Rapoes 80,000 te kesp hor in full ‘work, making the full cost
pees 1,36000. Taking 15 per cent. for interest and depradation, and
% ; { thess items amouat to Rupees 26,800, or 48
per 1,000 cobic fest. . The 6ust of dredging by tha
;000 cubie feet is-— ; : ;

R : BRE. &, .
el o QS L oL qage
way “,"‘ "-o e ira “na -‘-0 12 0

R Total ... 18 4 0

of these dredgers might be reduced belaw
noes ; bt the dredgers, working in the
: than tht, and lutterly have eost Rupees 13-11-0 per
upon the links aid pius of the ladder and buekst dredger soon
v, the bueketd then foul the edge of the well unlass the
toes the depth % whioli the dredger can ouf ; there is often
h fedger to empty themsolves if the silt is at all
outive. Bngineer of Midnapsra Clanal (M. Apjohn)
& to corde out of her buckets uniil they had so far
to 1 n0%, consequently we had tosallow it to full
' side.  OF course, this’ reduced the dredging
pat per day, the bast that was over yet got
wis o great that her lovel gearing was always
the backefs through. Altogather, for canal work,

‘mm admirally ad?lpted toexeayuts silf from canals. Ons
hat it can bel readily constructed from machines—a pori-
f any that are gemerally available an any large
as by nstives, and the working parts are
¥ intalligent. fitter. The cost of work-
ineluding the oharges for deprecistion,
largely exoced that.of hand labor whon
5 Canal (85} milss in length) wonld
lear of silt, aud obviate the necessity
out. It is difficult to exaggerate the
K B. BUCKLEY,
: E"“‘Mn M i Sone Divivion,
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ers the

ropart. '

of tho lover retains tho spear fised in the jib-head whils the | A

ore cannot rise, and the seoops are nompelled to take their : :

it acts well. It has been working this morning in pure sand. The ;

gach tige, whereas without the rack only about half a bucketfal was
nOW acts sepitally in pure sand. The rack is so arranged that if any very

Mhu a large stone or log of timber, be met with, the cam jumps out of the

bemg doue to any of the working parts.

, R. B. BUCKLEY,
Eaxeputive Tingineer, Jastern Sone Division
H %(Z« P4
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Major, R.E.,
Ag. Under Becy. to Govt,, P.W.D

noers.
Enggor Trnigation.
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FOURACRES' PATENT AUTOMATIC DREDGER.
ow been subject to a carefully conducted tnﬁln %'fr ten weeks

purpose of pragtioally testing its powers, both as regerds .
rm, and the cost:at which it can do it. A sub-overseer was ° , e
er, and fo rocord all tho facts mecessary to lead to a "

alug of the invention. -
 dredgor used. was one prineipally composed of such machinery as was
160 workshop! the sctual excavating bucket itself, and its immediate
essence of the invention lies, being, of course, quite new. The dredger N o
. by 8 6-horse*power portabls engine, which drove a 1} ton arab winch, the Sl o

bucket being swung te a portion of an old travelling crane. The gcoom anying draw- .
v the gendral %mngamaub of the dredger itself, aud the details of t.‘ge exegvating :
'which had & capacity of 16 cubic feet.  The dredger was accompanied by six mud punts,
were fitted with removable sides, 8o that the silt could be easily seraped off from the
1t was found during the trial that this number was just sufficient to keep the dredger ‘
full work when'the lead, front the dredger to the spot whero the silt was thrown inta the : i
er, did not exceed about half & mile. Tho silt in each punt was levelled off and megsured
efore it was discharged into the river. = ‘ s na® :
. The actual cost of fhe dredger (somo allowance bagee made for the fact that the
‘winoh weve wot new) is given by Mr Fouraerog@@ls, 6,111, but it 38 ectimated 2 :
jor spocially snd, of course, beiter construct{i ¥ machinery intended ‘for the S
lmost Rs. 8,000  Esch mnd '

nob mérely adapted, as in this case, wonld cosh z j

it oosti Bs 4,000. The valao then of ono of Fouracres' patent dredgers, with the : S
nesessary aumber (six) of mud punts, is about Re, 32,000 e
&

35

&

=

¢ 1 % M. Fouracres’ specification describis the aetion of the dredgeras follows:— ‘
- “Ths main Lilting chain, B, is attached to an eagine or erab winch with suitable erossed
direet straps and loose pulleys, &e., or any suitable arrangement sush that the man, whe
_the machinery, can wind wg or unwinch the cbain, or hold it stationary at any
ho pleases. . The dredger is first lowered into the water, in the position shown in o
‘ 18 Taal g ehain, B, from the engine while it is being lowered, !
bears: the ‘whole weight of the bucket, the long wooden - )
{ " part of the machige, the strain on the main lifting ehaln tends, g 2
theiravelling collar, W, npwards on spasr L. This tightens the closing 3.
o Which, actiud on the semi-ciroular angleirong, O, tends fo oloss the scoops > 4
These scoops aré only prevented from closing by the eatch T, which holds the
ap at ‘the top and prevents their closing. In this manner the bucket

" Pan, s ooy i 3# ides. il M oo & : e
y s b m@ew. the t‘com?%p‘ﬁ;ﬁs ﬁ%ﬁrﬁ; does with somewhat of a k
ba run quickly, the two scoops M are pressed upwards as it were,  As‘the i

. the eatch T, if rises by means of the floatation of the babrattached
sotops are released and fres to close. At this period the gtops S come
ent the seoops from opening more than is just safficient o “release- the
" #he catch T is open, the engine-man (or the man who is working e
8 the winch and the main lifting chain begins £ ascend. At this moment, e
eref is pulled over b%lthe rope attached fo it ; thifJams the spear € tightly in

by means of the cam F. The main liffing chain, as it sscends, draws the

ar ' W up the spear

draw the semi-aroulir

i TR As. this .collar W aseends, it draws up the clésing
Lar angle iroxs O towards the sheaves Q, and the segops i
[z q@osad;_npiqnj the silt or mud ; the spaar all this time bein g.zm})d P Iy
o an, and the 1ib being fixed =0 that it eannot rige, the buckef is i1
o 80il.  Agsoon as the bucket is closed (and this can be told casily
which the eollar X will descend) the lever G is released, and
%0 the surface.  As the buckof, rises above the water, the crand A is
over the mud punt, which is moored alongside the dredger.
ip to the haoks H, the projecting arms push back the hooks H, -
y the action of the ceunterbalance weight K, fall back - into

the winghman sees that the hooks H have caught the srms
boly reverses the winding of the main lifting chain. The
- cluteh ‘collar X s cameht by the hooks H, the rods Y
he heavier portion of the dredger continue to descend, the
y by t h«:.igxtof the material they thomselves contain, partly 3

parts which press with all their weight upon the cross.hesd

' open the bucket. « When the scocps are widely opea,

o cateh T falls of its own account into Pposition,

. tother lift s the Slack of the main Tifting chain is
eight of the appa it isliﬂ:edmﬂ;nion ¥ to allow
"l bewm them, i‘he winch or engiue

_the engino) has to be reversed thres times
Btus from the hooks H, it has to be reversed
bucket: reaches the bottom, it has to bo reversed

the mud punt, it has fo be reversed ¥ empty
B X i =t Wi :-y" % <+ A.::.
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its iron hooks ware fastened abont 6 og8 feet apart ll along the side of the punt, end
matl wooden den: stan nlm» vions wers, fixkd ab abodt eprresponding mtervals on the side of the
g Mgﬁ,h@ppes.wmﬁwim?bn to tho. mudpitnt, ss occasiop might require, and the
coplies, by loos ' or ‘hawling on th:se, were easily abls to yegulate $he position of the
g wﬁ. Another rope siretched right across ths stream was used, both to keep the stern of
Lyl A e mud punt inany required position, when she protruded a long way beyond the nose of
' . the dredger, aund thus was nob fully under the command'ef the covlies on the dredger, and it
~was aleo msed as a means by which the empty pust was havlod across the stream fo the
dredger, as goom as the former one was full. 'T'wo pair of bullocks towed the fall puats up to
the lock and brought back the empfy one. :
.8, The silt excavated varied from pure sand fo soft black mud ; the heavier particles,
4.2,y the sand, were of course deposited near the head sluice; the silt gradually became less and
1 Jose sandy and more and more muddy the further the dredger worked from the sluices, One
_ | of the greatest advantages of this dredger is that it brings up the silt guite dry and hard ; the
| genter portion of the silt which has been excavated during (he present trial could have been
&t onco carried away on coolies’ head§ in baskets if necessary. It is also remarkable how littlo
{0 the dredger stirs up the mud in the cansd ; it works most cleanly, taking its bite without
s ﬂisﬁmrbinithe gilf near it ; in this respect it is much superior to other dnaggcrs. The leather
valve in the bucket acted capitally ; whenever the bucke! came up at all empty most of the
i surplus water fell out into the canal before the crane had revolved aver the mud punt. It
T was noticed that in the pure sand the bucket frequently came up only half full, but thatin
' the mud it frequently brought up as much as 20 eubic feet ; the bueket will ot bite fully into
i hard sand, as at present comstructed, for the spear rises even though the lever be most tightly
pressed against it. Mzr. Fouracres proposes to attach a rack ti the spear, sothat it will be
- impossible for it to elide in the jib-head. The fnll capacity of the bucket is 16 cubic feet ;
buli on the average it only brings up 12 cubio fect each lift; this is due parily to bad
regulation of the dredger, partly to saud heing hard to cut, and partly to thefact that if the
' bed is thoroughly cleaned out it is nob always possible to give the bucket a full bite. An
" average of 454 buokets can be lifled per hour and the average quantity excavated per working
. dayihas been 8,691 cubio feet. The greatest quantity evér done in one working day of 93
" hours was 4,647 cubis fect. In ten weeks 210,132 eubio feet have been excavated.
9. ""The following establishment was employed in working ' the dredger and rezulaling
®ihe svnd, part s W ‘

l Rate, l Amouns.
:
14 & ]
! | |
s, a. Ba A » d
' 40 0 4 0 Dpiving ths enzine.
- 4 9 1 0 4 § Ditto wineh.
T 8 e i 9 § 0  Piring the engine.
ok | 80 0 &% ¢ | Workinug tho hook and Javer of the crane.
& | 8| 0 8 ¢ | Regulatimg the dredger,
a S 24 i - B3 0 | Moving mud punt. |
ik 28 3.0 6.0 Qutting woord.
i | $ L] 0 & 0 | Baking off men and flrewood to the dredger, and
earrying tow rops to mud punt,
0=4 0 |Allownuesof 1 anvas par 1,000 feet made to men for
: i énch 3,800 cubio feet is excess of Srsl 2,000 feat.
: J ...... l %15 6 |
S ! & i
’A‘ HEDT -
[ !

'I'lw foliwmg Were ﬁhﬁprineip&l materials sonsumed each day :—*

d e LR MATERIALS. pie };‘-

g | .
e i Weight. l Raty, [ Amount.
i
! R, 4. r.‘ Bs. A4 @,
LM Y n 020 160
el i 3 oaz| D & 4
a v e e i 03 4 l 0 8 &
x e el et 1 160 018
Total, Materials w ! 212
£ o s 5 % ¢ = : -
lishment was kept up for hawling the mud info the river:—
Rate, ; Amount, ' Asnount
Be. & % Ra. 4. P, Bs 4. 7.
50 0} 010 0
3 40 6«5 0
2 .00 3 80
1 6.0 61s 0
t s B
T 215 0
- |

o e i

e
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written Mr. Fouraares hus attachsd to one of hi= dredgers

: ph 8 of the report. The rack is attached to the spear of the

and is so constructed thet the cam of the lever rotains the spear fixed in the
while the scoops are eutting; the spear therefore cannot rise, and the scoops are
%0 take their full bite. 'This arrangement acts well. It has been working this

3 The bucket came up nearly full sach time, whereas without

T'he dredger now acts eapitally in pure sand.

that if any very great resistance, such as a large stone or log of

‘this eam jumps out of the rack without damage being done to any of

o vt

B. B. Bucruex,

| Exscubive Bngineer, Eastern Sone Division.
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