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* @ Proceedings of the Madras Government, Public Works Department,

- 22nd October 1869.

<. -No. 445." . Read the following letter from the Officiating Inspector-General of

-~

"""wooden platform al\;\ the side, and pull smartly at the lever ; the jaws open, and the

Irrigation "to the Government of India, Public Works Department,

e o (Irrigation,) to the Secretary to Government of Madras, Public Works

. Department, dated Simla, 14th September 1869, No. 322-1 :—

I a3 directed to forward herewith, for inform‘ation, copy of a repoff, with
drawing, on the working of a tool designed by Mr. Fouracres, Executive Engineer of
the Workshop Division in the Soane Circle, Bengal, for sinking masonry blocks or
wells for foundations of dams and bridges.

m e » } . . -
2. The contrivance scems ingenious, and it is suggested that the report and

~drawing should be circulated among the officers of the department.

LIS
PN

From the Executive Engineer, Dchree Division, to the Superintending Engineer, Soane Circle, dated
Dehree, 9th July 1869, No. 1,131, ’

I pave the honour to comply with your request that I would conlense into one my two

reports of the 21st and 26th June, on the experiments made in block-sinking with Fouracres’ Well

Excavator, with a view to publication by the Government of Bengal.

The accompanying drawing will make the construction and action of the excavator clear with
very few words of explanation ; it consists of :—
1s¢,—A spear of 1 inch square iron, 12 feet long, with shackle at the top to sling it by, and a
cross-head at bottom, o
2nd, —Two segmental scoops, hinged on the ends of the cross-head, and forming when closed
(the edge of one slipping just within the other) a bucket of rather more than the third of a cylinder.
Materials sheet-iron and angle-iron for corners.
3rd,—Two iron collars sliding loosely on the spear, and counected, at a fixed distance asunder,
by a sccond side spear. To the lower collar are attached two hinged rods to open.and shut the
scoops. To the upper collar a small wooden platform is fixed, on which two men can stand whoso
weight will force down the instrument, or, in working below water, an iron weight can be substituted-
~ 4¢h,—A lever hinged on the top of the spear to open the jaws of the scoop when over the discharge

platform. v .
_ 5th,—There are also two stops on the spear, and aspring clasp to keep the jaws open while the

gcoop is being lowered.”

The action is very simple. Tbe machine is slung over the well or block by tackle and pulleys’

worked by a windlass from any convenient form of staging ; it is lowered, with the jaws in the open
position, till it rests on the bottom ; the two attendants step on the platform, and one with his fout
releases the spring clasp ; the windlass men at once wind up, but the weight of the men keeps the

" scoop from rising till the jaws have closed and it is full of sand ; then all rise together ; the two

men step off on the sides of the well, and, as the full bucket rises to the level, they sway it over a

50 the sand falls out on the platform ; the machine swings back, and is immediately lowered again,
while the sand is shovelled or run_away. .. This can be repeated at the rate of one lift per minute,

" lifting 1} to 1} cubic feet each time,

. Before proceeding to describe the actual experiincnts, I will state, as you desired, the nature

of the well sunk, and of the curbs used, as the latter are believed to be new, have been found sufficient

for the purpose, and are very ‘economical.
The wells were not round wells but rectangular blocks : one Was 103 feet by 6 feet externally,
with 18 inches walls ; the other, 10} feet by 3 feet, with 15 inches ‘walls, built of randum rubble

catch holds them ;

N
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* gtone in mortar of soorkee and kunkur 1ime, not

plastered, but rough outside ; they had been built
about a fortnight before they were sunk.

The curbs were simple platforms of small soli

d hili hamboos, laid close side by side, well lashed

at the corners, and with under
. |fJ‘L*
T

marnd cleats of short lengths]ashed
— sl on for

strengthening. All
crevices to be stuffed with
grass, and care to be taken that

no bamboos project beyond the
masonry.

Secbionv.

The first course sho

Moreld) Wheel and/ Bamnboos.

uld be through stones, though that was neglected on this occasion.

When round wells are to

' be sunk, the bamboo curb is
o thus made. A movld wheel of
. timber about 9 inches by 4
inchesisprepared, whoseinside
diameter is outside diameter of
curb ; holesare pierced through
this to reccive short picees of
solid hill bamboos, projecting
inward by the breadth of the
curb; these are wedged in ;
similar bamboos, split in two,
are now coiled round apg
round (the mould wheel bein g
supported 2 feet above the

ground) and lashel to the
bamboos till the

required
breadth is tttained, when the

wholeis sawn out. TIf greater
stiffness is needed, bamboos

below the cleats, in fact a
wedge-shaped curb could be
~ made. - But the single bamboo
hasbeen found sufficient to sink
wells 6 feet in sand without

cracking.
.'—-/ .
Section/ of one Side endarged.
R _
The cost of these curbs is about as follows :—
1. Oblong block, 10} by 6 feet, 18 inches walls— RS. A. P,

) Forty bamboos, small ... N .. ?) g (())
String oue “ee pen vae -...-. cee s o 20
Labour s e .

0 9 0
9.. Circular wells b foet inside, 6} out—

" Twenty bamboos . e w 0 2 ¢
String . w. 0 2 0
Labour ise ese aee e ves . . 0 2 0

0 6 ¢

- canbe coiled both above and l

e e s
bttt

i 1 ved,
13 inches walls. The working gear had been 1111?;‘: O oaved s
the spring disengaging catch added to the excavator,

in ni 3 inches
in six hourg, 4 feet 11 inches, and in nine hours, 6 feet 3in .

level, when work was stopped. Two bels of pebbles,
all was employed.

gcale as before :—

_ : t
M; of the Madras Government, Public Works Department,
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1 i i t};e ﬁl‘St
v t i t t l t i 1 f instr t, dlm 1t1 f‘ [1} on
I ha ¢ now 1o dGSCT be he actual trial o tlle .][ umen f,he cultles Iou d
OCC&SiOD leld hOW they were overcome on the second

18 inches wallg, height 6 feet.
3 103 feet by 6 feet, .
block suuk on June 16th ves 3 her slowly, one load in a
?h:ri:znt Ovtorked satisfactorily, bringing up good lo_ads, buttor:hte jvrork azd o e
T}'le o d-a-half being the quickest time ; the men were quite new ; B e CeninE
e ix&.d ; t at tl;xis time been added. In the first three and three q}x)xlar er. oure
. : ne i 1 n in below.
o BI?)T mgt aJhowinﬂr 130 feet actual excavation, besides what might hl:::,.\n;1 oa: o acharged
ok f?e . ‘on no platform was provided to receive the sand which w
On this occasion t

. i g f Sand
f J

y ' v 1 e]. in the
a” Il o wi 8O eet, on tlle S:“ld beneath Whlch was balel above Watel €V

. . f

contlnu t uddlna dO some

“ly 2 i i in be]OW
t ma.ke a quick‘land Of it H and it be(.‘a-lﬂe evldent thﬂ,t the Sand was bl{)w ]lg
riVPT was to

. c : ¢ foot
A was then set to shovel away the gand as 1t fell. DBut this (1111d not suffice : the next foo
o the well.
took five-and-a-half hours to sink, and a cratex: formed ;?u:rdwas e e B
ginking was only 4 inches, and large stones coming up, a 11‘21 T baben in,
side oi? the well, not having the strength a round well wo;lﬁrst s
All this time the tool itself was working as well as 2 .

is ti : t to an inch :—
The cross-section of well, &c., at this time was thus : scale ‘8 fee

i i d on C., had
the continual falling of san s
ioht of sand at A, and

1t was very clear that the weig

caused the breach at B.

] t of 6} feet of water, as it had done
«ht up as full loads ou 1
The tool worked as well, and broug

at first. ’

I‘ b d 1 a ed thro]]o‘“ H Ihe Oll.y tlouble these ca'used “{LJ’ that When one
bb]cs ere pl. 85 -3
w0 Deas o pe wer ’

: rashed out and lost.
j d in the jaws of the excavator, part of that load of sand was was
jamme 3

t, six feet hich, with
5 ith a block 10} by 5 feet, 4 ah,
The second experiment on 95th June was Wi Lo Oy e sond ot s

h time in the working.

as deposited in
load regularly at one per minute on the average, and the sand w T
The loads came up regw

. i set distance.
the platform as fast as two men could shovel it away to 19 f

h th bl l- l d k 9 inc hes 1n two an l lhree |I|lal’1 ers IH)I“S .,) I(‘e' “ l]l(:hes near] .
inc } ‘ * v ?
In an nour e ocC 1ad sull y \j

and the top 3 inches below water
as before, were passed through. No diver at

Onl 11 crater was formed round the well, and the cross-section when completed was thus :
nly a small cra

P Water level!

W

o
In three hours more the

‘e
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The only preca\ition taken to ensure even sinking was to work the machine chiefly at the two
ends, so that the longitudinal gection at any time might be thus :—

The block being thus supported at the two ends and in the middle sank steadily witlout tLe
Joast crack ; occasionally a bite was taken from the middle in passing the machine over.

Dy the best caleulation I could make of sand taken out both by the d'isplacemeut of the well
and from the crater (part of which was before formed by the river current), the sand dredged out
was 530 cubic feet ; taking average number of 1ifts at fifty per hour for nine hours, g'wocs 1-22
cubic feet as the average content of a bucket, including the half-empty ones.

Averaging the wages of the nine men employed at 2 Annas 6 Pies, and the time at a day and

a half, gives Rupees 2-1-O as cost of excavation in sinking a well G £
: ’ eet d _1a.
per 1,000 feet only. ° eet decp, or Rupces 3-13-0

The men employed were, four at the windlase, two to gui
% ide and - .
tackle, two to shovel sand. g nd work the tocl, one to shift

To give a general estimate of the cost of a block sunk by thi

) . . y this means I thi

difficult till we have more experience, but the following may be taken a: Zn :1};;?1‘12;: 0“\:1. be rather
) mation.—

Block 10} feet by b feet, walls 1 foot 3 inches, G feet Ligh

Masonry 195 cubic feet, say 200 cubic feet, at Rupees 14 per 10 BS. A. P,
TRupees 2 extra allowed for lead of material in river bed curb w-‘ 11 v .28 0 0
Labour in excavation as above s Withlead ... 010 0
shifting scaffold and platform from block to bl k with 1o w219
. ock with :
Wear and tear of tool and scaffold, &e., say .. 1th loss of time ... .10 0
100
| Contingencies, at ten per cent say 323 1}1_ 3
This does not include filling the cora. Total .33 0 0O

1t is a great advantage that divers can be dispensed with, both bee 1
, ecause the number to be

obtained is limited, and because the :
vlall y are very sub over i
time is also great. ¥ subject to fever in the cold weather

Tuere : . The saving of
Lere appears noreason why this tool should S
. g g not in da
soils ; by building hold-fasts into the walls of the wellwork m d: €@ water, and, if required, in stiffer
to force the machine down, it would probably act in st':; Iz(i‘:m::- )

11 T

N "“‘31 an\l UR:nlr Ch' M A
el ain tackling

edeoed curb would be " . Dut, doultlecs | N o2
s ! necessary to cut into the soil. » doultless, in that case aknife-
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A PUBLIC WORKS DEPARTMENT.
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BLOCK-SINKING WITH FOUR ACRES’ WELL-EXCAVATOR.

No. 5241., dated Simla, the 14th September, 1869.

From=—CoL. J. C. AxDERsON, R.E., Oficiating Inspector- General of Irrigation,
T —THE SECRETARY To THE GOVERNMENT, North- Western Provinces, Public Works Dept.

Sir,—I am directed to forward herewith for information, copy of a report, with drawingy
on the working of a tool designed by Mr. TFouracres, Exscutive Engineer of the Workshop Division

in the Sone Circle, Bengal, for sinking masonry Llocks or wells for foundations of dams and bridges.

2. The contrivance geems ingenious, and it is suggested thab the report and drawing should be

circulated among the officors of the department.

#
No. 1131, dated Debree, the 9th July, 1869.

From—G. R. Loxe, EsQ, Exzecutive Engineers Dehree Division,
- To—H. C..LrvINGE, EsQ: Superintending Engineer, Sone Circle.

Stz,—I have the honour to comply with your request that I would condense into one my
two reports of the 21st and 96th June, on the experiments made in block-sinking with Fouracres’
well-excavator, with a view to publication by the Government of Bengal.

The accompanying drawing will make the construction and action of the excavator clear, with

very fow words of explanation. It consists of—=

*
1st,—A spear of 1-inch’equare iron, 12 feet long, with shackle at the top to sling it by, and a
cross-head at bottom. : )

ps, hinged on the ends of the cross-head, and forming when closed

2nd,—Two segmental scoo ! .
t of rather more than the third of a eylinder.

(the edge of one slipping just within the other) a bucke
Materials—sheet-iron, and angle-iron for corners.

- 8pd,~Two iron collars, sliding loosely on the spear, and 00!1!1‘30‘36&: at a fixed distance asunder,
To the lower collar are attached two hinged rods to vpen and shut the
fixed, on which two men can stand, whose

aniron weight can be substituted.

by a second side-spear.
scoops. 'To the upper collar a amall wooden platform is
weight will force down the instrument ; or, in working below water,

4th,—A lever, hinged on the top of the sPe;a.r, to open the jaws of the scoop When over the
discharge-platform, *

5th,—There are also two stops on the spear, and a spring clasp to keep the jaws open while the
scoop is being lowered. .

“The action is very simple. The machine is slung over the well or block by tackle and pulleys,
worked by a windlass from any convenient form of staging ; itis lowered, with the jaws in the open
_ position, till it rests on the bottom ; the two attendauts step on the platform, and one with his foot
releases the spring clasp ; the windlass-men at once wind up, but the weight of the men keeps the
gcoOp from rising till the jaws have closed, and it is full of sand; then all rise together; the two
men step off on the sides of the well, and, as the full bucket rises t0 the level, they sway it overa
wooden platform at the side, and pull smartly at the lever; the jaws open, and the catch holds
them ; so the sand falls out on the platform; the machine swings back, and i3 immediately lowered
again, while the sand is shovelled or run away. This can be repeated at the rate of one Lift per
minute, Lifting 1} to 1} cutic feet each time.

]
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expe ill st sy sired, the nature
cperiments, I will state, as you desired, t
. ibe the actual experiments, ' ‘ e
Befor proceed:lngf :;ed:i;:s used, as the latter are believed to be new, have been foun
f the well sunk and o .
:,ient. for the purpose, and are very economica

l l \y
ks : one was 104 feet by 6 feet externally,
1ls, but rectangular bloe : ot sl
The wells were not ?“221‘16 156% feet Ly 5 feet, with 15-inches W‘.\HS;.bu’llt of ra}r:d(cl)xlx: r\; bu;t
with 18-inches Wi;“s‘—: Z and l;unkur-lime, not plastered, but rough outside: They had bee
e
tone, in mortar of soork § ‘
:s:ut: a fortnight before they were sun}

. . “ . \ . ‘de well
11 solid hill-bamboos, 1aid close side by side,
imple platforms of sma
The curbs were simp

lashed at the corners,

44

e foul and with under-cleats
E lgﬁ;‘: 9; i of short lengths lashed
e : Sa—a SR EA - onfor strengthening.
T e UU}L .,g L\‘ All crevices to be
H~t. | Pl JH H % ' stuffed with grass, and
L - b4
HR} l l S " .‘ " !

care to be taken that

—— no bamboos project
: = beyond the masonry.
e

w o his oeeasion,
h stones, though that was neglected on t

hould be throug

The first courso & '

2 T
L

i
E).CG’Y

When round wellg
are to be sunk, the
o bamboo curb is thug
| Mould Wheel and Bariboos,

e,

——"~made.- A mould.

wheel of timber, about

9 inches by 4 inches,
is prepared, whose ine
side diameter is oute
side diameter of curl H
holes are pierced
through thisto receive
short pieces of solid
hill-bamboos, project
ing inwarq by the
breadth of the curb;
these arg wedged in;
similar bamboos, split
in two, are noy coiled
round and round (the
mould-wheg] being
supported 2 feet above
theground), andlaghed
to the bamboos i1 the
Tequired breadth is
attained, when the
whole is sawn out, If
" greater stiffness is

be coiled' both above
and below the cleats;
infacta wedge-shaped

Seetiore of 072¢ side ¢zdaryed,

curb eould be made.
£4400444414¢044q, g_cg_qmﬂ@ But the single bam-

boo hag been found
sufficient o sink wellg

6 feet in sang with-
- out eracking,

needed, bamboos can - -

s

1 g -

R

. ——— = r——

e eyt e
et e e g ”
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'i‘he cost of these curbs is about as foll?ws o e As B
1. Oblong block, 10} by 6 feet, 18-inches walls— » 0 50
3 > 2 2
40 bamboos, small, ... o (()) 2
String, .. . v e ° .
. Labour, .. e 0——'—9 5
Rs. As. P-
2. Circular wells b feet inside, 63 out— - 8 ; g
20 bamboos, . ':: . © ene 0 § 0
String, .. ve " . one ’
Labour, ... soe ‘0

i ) 1 1 und on the ﬁl‘St

. . Hls height 6 feet.
feet, 18-inches walls, helg ;
03 foet by ! ly, one load in a
June 16th, was 103 ads, but rather slowly, '
The first block, sudnk (;?factol‘ily: bringing up good lo.’ld ;ew to the work, and the dlsengz}g- .

The instrument woyk'e satisiac kest time ; the men were qnulte n tho block sunk % fect, showing
minate tnd & Rl bemgh'th:' qm(lzeeu added. In the first "2, hl()mlrs ‘
ing-spring had not at this time . blown in below.
11113% Sfi):;ni tual excavation, besides what might have

() h' : f Te Vi i lcl was melely dlscbat a e(i
n O ¢ m was Ptovlded to CcOLVO the sa’nd, h 1 >
t 18 ogcasion no P

w vy 'g f sand
t of the hea welcht o

i £ the excavator over the side of the well. The effec

-+ from the jaws o e

lin
i barely above water level in
bbneath, which was : lovel o
.  somo fost on tho sand i Le sand was blowing
o thuddmgkdown ?01‘::;“3“ of it; and it became evident that ¢
iver, was to make a quicks: ok,

‘ 1l;)htlaovrvwe iu the second 3 hours the progress was only o

e L]

. . xt foob
. his did not suffice : the nex
dasgit fell. Bubt okie was
hovel away the san hours more, the sin g

A man was tl?en set 1(:10 Scmter formed round the well. In ;hre: :vho reported the flat side of

fook 55 hours fo sml(;,laﬂ atones coming up, a diver was sent ;))wo k,en . )
3 . r(’e s r ™y

0111‘137 foll;r 12: I;:v,i:: th: :trfnmth a round well would have, wa
the well, n’ CS i

. s at first,
All this time the tool itself was working as well a

! h .

YT
'177”1

o
N o ,

" the breach at B, -

1 foct of water, as it had done
1 worked aswell, and brought up as full loads out of 6} fee »
The tool worke "

_ at first,

A used wag, that when one
Two beds of pebbles were passed through; the only trouble these ca
wo beds

n the jaws of the excavator, part of that load of sand was w t
g washed out and los

jand in the jaws of 3 ,ptttldlfs

Janimed in the jo

4\ k 5 feet, 6 feet high, with
h d ew:perimeht on 25th June, was with a bloc 10} by y g
e scoon _e:x y

. + and
\ to receive the sand added ; an
-inches walls, The working-gear had been improved 52 scai);dmfmh time in the working,
l}f-m ing diser: aging-catch added to the excavator, which sa
the spri gaging-

Th l()a(ls canie ll[) Yeo u]arly at one Per mlnute on the av el'ao ? I
€ o

: t distance.
in the platform as fast as two men could shovel it away to 15 fee
mn



o g ST T

( 342 ) | 1 | L

In an hour the block had sunk 9 inches; in 23 hours, 2 feet 6 inches nearly ; in 6 hours, 4 feet :
11 inches; and in 9 hours, 6 feet 3 inches, and the top 3 inches bEIOW.‘Vatef level; when work was
stopped. Two beds of pebbles, as before, were passed through. No diver at all was employed.
Only a sinall crater was formed round the well, and the cross-section when completed was ‘ i
thus-—scale as before :— - -
N Wate: leved . e }

ﬂﬂy(’ B

JR— g e e ——
B i

o 3
“‘\ . / ’;'- - — e
A A

_ S &14«%::44_ C ot ’gf,‘:géﬂ4“‘§:

Y

| The only precaution taken to eusure even sinking was to work the machine chicfly at the two | m W‘w: — .

ends, so that the longitudinal section at any time might be thus t= ”/ / % o
et
Z.%é ffz&’ﬁ Ny
Y -

'u h

\

b mmarem A

5 e y
. . 5 . ) /
. ., U8 - dﬂcw !;;‘,_‘ gg_-,—.-_—r;_:z’/]/
The block, being thus supported at the two ends and in the middle, sank steadily without the - _ ) j ' : 7 . ‘
least erack; occasionally a bite was taken front the middle in passing the machine over. - ¢ ﬁ’ { ‘ -
| ~ 3

By the best calculation I could make of the sand taken out, both by the displacement of the . 2 |

well and from the crater (part of which was before formed by the river current), the sand dredged \ ‘ « 7/ F /:; .
out was 550 cubio feet; taking average number of lifts at 50 per hour for 9 hours, gives 1'22

. . « ‘
cubic fect as the average contents of a bucket, including the half-empty ones, - & & ____‘dﬂ e — // |

. ] ‘
Averaging the wages of the nine men employed at 2 annas 6 pies,4nd the time at a day and |

PSR RUPUEE- Ty e PN

e o

4
a half, gives Rs, 2-1-9 as cost of excavation in sinking a well 6 feet deep, or Rs. 3-13-0 per ‘ i‘ L — ﬁ s f - A// .
1,000 feet only. | . . R R | ‘ . ‘ ‘
The men employed were—four at the windlass, two to guide and work the tool, one to shift - | “ | o M . 4
tackle, two to shovel sand. ‘ E :

difficult till we have more experience, bu the following may be taken as an approximation :—=

L Wl 4
To give a general estimate of the cost of a blook sunk by this means I think would be rather ‘ | | / ‘ |

Block 10% feet by b feet, walls 1 foot 8 inches, 6 feet high,

s

. Bso ASc Po !‘.. ——— — :
Masoury 195 cubic feet, say 200 cubic feet, at Rs. 14 per 100,..., .28 0 O T 1
* Rs. 2 extra allowed for lead of material in river-bed curb, with: T : i . : S {
lead, w010 0 | | ' j
Labour in excavation, as above, s - 2 1 9 !
. o on i
- Shifting scaffold and platform from block to block, with loss of time, 1 0 0 !
Wear and tear of tool and scaffold, &e., say, . 1 0 o : ;
) ‘ H . 32 1.1 9 ; Ii e .
’ Contingencies, at 10 per cent., say, . 3 4 3 . ) :
- . - - ° e erem—— — - { L vt Y 4 R
1 ] » ' T (1) . '; Rand
This does not include filling the core, otal, B 36 0 0 :
—— : —

It is a great advantage that divers can be dispensed with, both because the number to be (;b-

taiued is limited, and because they are very subject to fever in the cold weather, The saving of | T
time is also great. : : got .

. There ap.pe'ars no reason why this tool should not work i deep water, and, if required, in stiffer
soils. By building hold-fasts into the walls of the well as resisting points, and using chain tackling

to force the machipe down, it would probably act in stiff silt ; but, doubtless, in that case a kpifes
edged curb would.be necessary to cub into the soil, - .
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