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THE NEW PORT OF
HAVRE.

THE Bellot basin, which
bears the namber 9 in the
series of docks of Havre, is
constructed upon made land
to the south of Tanearville
Canal. We borrow a deserip-
tion of it from an article re-
cently published by Govern-
ment Engineer H. Desprez.

The basiu is bounded on
the south side by a masonry
dike 3,280 feet in length and
a stockade 1,790 feet in ex-
tent. Its total length, includ-
ing that of the entranee lock,
is 3,762 feet. It is divided
into two floating docks, called
the east and west, which are
of unequal length, but of a
uniform width of 720 feet.
The area of the dock is 233,460

" square yards.

The entrance lock, the axis
of which is in the prolonga-
tion of that of the Transat-
lantic lock, is 98 feet in width.
It is provided with ebb gates
that permit of isolating the
Beliot frowm the Eure dock.
The leaves of this gate, which
are of rolled iron, are 54 feet
in width and 36 in height.
The system of construction
adopted includes vertical
posts that support the ex-
ternal edge and that rest
apon two horizontal eross
pleces placed, oune of them, at
the uy r part, and the other
at the lower part of the leaf.
This latter comprises a series
of air and water chambers

respec
umes of the leaves permit of
redueing the weight of each
upon its hinges from 155 to 25
tons.

The sluiceway between the
two docks is 98 l::di;:idth.
Two revolving bri of a
single span, and having two
wagon roads, eross the en-
trance lock and the eentral
sluice. The extent of the
wharf walls is 8,708 feet, of
whieh 7 806 are utilizable for
navigation. The platforms
are 270 feet in width at the
north and 375 at the south,
ineluding the space reserved
for the service roads and rail-
ways. Their total area ex-
ceeds two million square feet.

A water inlet elosed by two
metallic gates each weighing
11,100 pounds is formed im
the southern wharf, in order
to fill the dock at rising tide
and diminish the earrents be-
:'aen the jetties and in the

locks.

The dike in the offing is
prolonged toward the east by
the stockade of which we
have spoken, and which is to
allow of the construction, be-
hind the dock, of a vast plat-
form of an area of over a
million square feet, to serve
as a location for a large mari-
timne station connected with
the tracks of the Railway of
the West.

uence of its execution
ona re exposed to violent
tempests. The work has been
done partly by means of
pampi performed behind
an insubmergible boat, and
partly by compressed air.
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8—APPARATUS FOR MANEUVERING THE BRI
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fruitless tentatives to effect
the pumping by means of
centrifugal pumpe establish-
ed upon the neighboring plat-
forw, it became necessary to
put the machines on the shore
at every low tide. and then
hoist them up and put them
under shelter on the platformn
during flood tide, thus redue-
ing the time of effective work
to two hours per tide.
Another operation no less
delicate was the sinking of
the foundation blocks of the
wharves of the western float-
ing dock. The blocks used for
the substructure of the wharf
walls were 33 feet in length
by 22 feet in width, and had
a central aperture to allow of
the removal of the excavated
material, and thus deterwine
the sinking of the blocks
themselves. The masonry for
each of them, 14 feet iv height,
was laid upon a simple plat-
form of planks placed upon
the shore. After allowing
thirty days for setting, the
earth was excavated in the
interior so as to sink the block
into the ground for its entire
height. Then the masonry
was laid to a further height
of 10%¢ feet, and after another
rest of twenty days, the sink-
ing was resumed and ecomplet-
ed. The central aperture was
then filled in with beton.
The sinking of the blocks
necessitated pumping, which
was performed at first by
Letestu pum worked b
hand ; bat, for the secon
period of sinking, it became
Decessary to have recourse to
a special installation that per-
mitted of moving the pum
lnnd‘il:.smmor.hon;l:rtolo-
low the progress of the work.
To this effect there were used
small centrifugal pumps with
vertieal axis driven by three-
cylinder Brotherhood en-
gines. The pump and motor
were established upon a
wooden framework in the in-
terior of the well, and re-
mained in the latter perma-
nently during the entire ope-
ration. A barge moored
between two of the blocks,
and carrying a boiler, fur-
nished steam to two engines
(Fig. 1. With this method of
working, great rapidity was
attained in pamping out each
block. The excavated mate-
rial was drawn up in buckets
to the top of the block, put
into a lighter, and to
the earth heap.
bTh:ir: were 87 blocks sunk
y t. process, representin,
1,575,000 cubic feet, at thg
rate of 108 days per block,
inclusive of stoppages to let
the cement set. The work
was regular, and the blocks
were kept in a satisfactory
ition.

ern wall of the western float-
ing dock were undertaken by
means of pumping in an ex-
cavation made in the center
of the platform adjacent to

Eure dock. The earth-
work of the western floating
dock and a .postion of the
walls were executed in dry-
Dess after a portion of the
dike had been finished and a
dam ting the two float-
l:a_gdoez bad been construct-

The wing walls of the
Bellot dock, and the demoli-
tion of the wharf wall of the
Eure dock, were executed by
means of a caisson and com-
pressed air.

The bridges. gates, sluice
valves, eapstans of the
docks and drains are all
waneuvered by hydraulic
z'u. We shall give some

tails in regard to the spe-

~



June 16, 1888.

SCIENTIFIC AMERICAN SUPPLEMENT, No. 650.

10381

strain. Lime in excess is also to be deprecated, for it
necessitates the purging of the cement, as it is termed—
that is, the cement is spread out on floors so as to ad-
mit of the hydration of the lime ; in some of the works
where the cement is produced from limestone, it is
usual to keep it for two months, turning it from time
to time, thus entailing considerable expense.

Makers of cement have suffered severe losses through
their lack of knowledge in not being able to ascertain
the quality or estimate the component parts of the
cewent-producing mixture. Some of the large works
now employ chemists, and so carry on the business in
a scientific manner.

It will be seen from what has been stated that it is
essential 1n the production of eement to have a carbon-
ate of lime in as fine a state of division as possible,
either in the form of ground limestone or chalk.

Carbonate of lime, as a by-product, has been pro-
duced by alkali manufactare for the past thirty years,
and in a state that will compare favorably with the
finest ground limestone, or even chalk. This sa
commonly known as lime mud, has always been a
source of trouble to the wanufacturer. To use itasa
substitute for limestone in the black ash mixing re-
tards the process very considerably, owing to the
amount of water the mud contains, the best appliances
in the shape of filter beds and puwmps failing to reduce
moisture to much less than 30 per cent.

Sowe mapufacturers have sent the lime mud away as
refuse at a considerable expense, while others run it
into the river.

Wheu alkali was of far greater value than it is at the
present day. there was not the same necessity to stady
econowy so strictly: now we find what have been
hitherto waste products have been utilized with eon-
siderable advantage.

!

|

clinker allowed to eool. One or two bars are then re-
moved from the bottom of the kiln, and the clinker
with a very little assistance is discharged on to the
floor, to be into barrows and conveyed to the
crusher. Any pieces that have not been decowposed
are put aside to go into the next kiln.

It is an easy matter to judge what quality of cement
the clinker will produce, by its appearance as it leaves
the kiln.

A clinker produeed from a slurry containing an ex-
cessive quantity of clay, upon coming into contact
with the atmosphere, will gradually disintegrate, form-
ing a fine powder or, dust utterly valueless.

gclinker containing lime in excess is of very dark
color and very difficult to grind ; the resulting cement
has a rough, gritty feeling, and must be allowed to re-
main in the house until the uncombined lime has be-
come hydrat Good clinker possesses a brouze-green-
ish appearance.

The crusher mentioned isan ordinary Blake's crusher;

bstance, | the clinker when passed through it is broken to one inch

gize and deposited into a recess, from which it is ele-
vated to a large hopper placed over two pairs of stones.
Itis ually passed through the latter, to be again
elevated and deposited into a chute containing a worm
that conducts the ground cewment to a screen varying
in fineness from 2,500 to 3,600 holes to the inch. Parti-
cles that have not been ground sufficiently to pass
through the screen are, by a suitable appliance, caused
to pass through a small pair of stones situated near the
screen, where it is rendered sufficiently fine to pass into
the store.

Cement made from lime mud, which, as you are
aware, is a carbonate of lime in a most finely divided
state, is equal in every point to that manufactured

Inthe case of lime mnud, having | from any other souree; it is capable of standing a

experimented with it (some two years ago) with a view | high tensile strain, as will be seen from the following

to maoufacturing Portland cement, I cawe to the
couclusion that, by proper manipulation, and by wash-
ing the mud as free from alkali as possible, and elimi-
nating the sulphur compounds, the alkali manufacturer
had in his,hands a substance as valuable for cement
making as ehalk, with the advantage over the latter
substance of being free from flints, and in a state ready
for mixing with the least possible trouble.

In the first instance I made a cement from the lime
mud without the latter being purified, and found it
produced a cement of a very uncertain nature ; when
made into briguettes and placed in water, they fre-
quently eruawmbled away. or if they held together at all,
a very slight strain caused them to break. The cement
had also an nnpleasant slippery feel with it when taken
from the water; it also evolved sulphureted hydrogen
when treated with an acid. -

I expected that the sulphur compounds would have
beeu decomposed by coming in contact with the C O,
evolved in the decomposition of the Ca C O, during
the process of making the clinker in the kilns, bat in
every i found sulphides ‘p! * owing
that it was most important that Portland cement
should be free from sulphides, ! endgavored to élimi-
nate them from the lime mud. I found by passing C O,

results obtained by an old firm of cewment makers in
this neighborhood, who adopted my process over six
months ago.
Briguettes (similar to these) stood the following ten-
sile strains :
Two briquettes, after being wade seven days, six
of which they were immersed in water,

showed —

No. 1 1053 Ib.

* 2 1210 * 7 days on the 2} in.
1326 14 ¥ :
1475 ¢ 39 v
1613 61 “  Not broken.

These tests, made by independent cement makers,
are satisfactory evidence of its quality. Asregards the
sp. gr., it ue({;'u.l to standard requirements, a bushel
weighing 118 1 :

This sample of concrete was made by mixing six parts
of Ii to one t; it was sawn through,
to show adhesive power of the cemuent, some few weeks

*he Widnes Alkali Co., limited, have been manu-
{mnng nmﬂlty tons of cement, weekly, since the

through a mixture of lime mad and water, a chalk was

P year(and to obtain that quan-
tity they mix about seventy tons lime mud with twenty

p d that qaite my the COs | tons been readily sold to loeal use
obt.nnez from the kiln d the decomposi- | the gla m;h&ngl, and fzr export. n‘
tion of the slarry(a t. ical term for the mistare of clay mm&‘:mnthpﬂmotmhrm, ete.,
ehalk). It has also iteelf to me that the || find the cement can be produced at a much less cost
C Qyfrom the above process could be used in Chance's | than ordinary Portland cement ; of course this is ob-
p latbenoov_crydmlphur.um.hﬂvuh, vious, as it is made from what, hitherto been a
instead of burning limestone especially for that waste produet, having as well d)e advantage of cheap
pose, or the new process of Simpson and Parnell for fael.
the same purpose, now being worked by the Lan-
%‘igi“’ phur and Alkali Co. at their. works,
idnes.

I will now give you a brief description of my process
for the manufacture of cement from lime mud. It is
very similar to the hod adopted in ordi y cement
works, with the exception that the chalk or lime mud
requires purification before being calcined. Either be-
fore or during the process of mixing the line mud and
clay (say the latter), I take the lime mud direet from
the filters, after being washed as free from alkali as
possible, and mix with a‘good unctuous eclay in !‘I?dl

A COTTON CENTENARY.

I~ 1790 the first successful emg of sea island eotton
was raised at Hilton Head, South Carolina. It is now
proj make the one hundredth anniversary of
that event the ion for the celeb of the cen-
tenary of American cotton. As South Carolina wasthe
State in which the above mentioned crop was raised,
and as was the port from which the first
eargo of Awerican cotton was lhirped, there is a reason-
:'t:h_.lppmprhknu in the selection of the city of

proportions that will p: a eorresp ing
to analysis already mentioned. It is highly important
that every attention be paid to procuring a reliable
clay of regnlar quality, for upon this the sae-
cess of the operation : an u-Phnd as it

Ily does id ble not

a
produce nearly so good a cement as that made from
river mud, which is an allavial t and free from
the imparities contained in the upland clay.

After the lime mud and clay have been” thoroughly
mixed with a sufficient ?mdty of water to reduce it
to a consistency that will admit of its flowing easily, [
run it on to a drying bed to a depth of from a foot to
fifteen inches (the drying bed consists of a series of flues
covered with tiles at the end next to the fire and iron
plates at the cool end, so as to utilize the heat as much
a8 bl
an

Heat is ted in ordinary firepl
J).nu through the series of flues to the echimney ;
the drying og:
heat causes t|

ration oecupies about four da;
mixtare to crack, and generally forms
pieces of a convenient size for handling.

By using a kiln that was patented some years ago,
the drying on the beds mentioned is obviated, and a
great saving effected both in fuel and labor. The kiln
is so constructed that the heat generated during the
caleining dries the slurry, and is at the same
time convenient to the kiln for e % .

(Here shown.) Samples of slurry made with upland
clay and river mud, the former is ordinary briek clay.
The mad can be procared from the Mersey on the
Cheshire side, extending from Bromborough to Rock
Ferry ; it is also found near Hale Head, on the Lan-
cashire side of the river.

The slarry, us'on now see, is a mechanical mixtare
of lime wud and clay; cement is supposed to be a
silicate of alumina and caleium, bat as yet we bave no
decided nathority upon the matter. To effect the de-
*composition of the mixtare it is placed in kilns, with
alternate layers of coke, until the kilns are filled. The
kilos now being used by the Widnes Alkali Co. at
their S8eacombe works are the ordinary dome kilns, and
will contain when filled 30 toos slurry, and will produce
about 20 tons of clinker. A very high temromaw is
attained ing the process of decomposition. which
ooc On an average about three days. The eyes or
in the kiln, which have been loosely built ap
with bricks and are now opened, and the

as the place in which the celebration has
been held.

Probably very few persons who have not considered
the matter attentively realize what cotton has done,
and what has been done for cotton, within the centu
Jjust expiring. eotton fiber has been known an
used for the manufacture of cloth so far back in the
ages that the memory of man runneth not to the con-
trary. It has been spun and woven in India for cen-
turies, and cotton cloth from India has drifted in small
quantities to different parts of the world for other
centuries. Bat the cotton fiber did not assume a place
of real im| with relation to humaan existence,
and eotton eloth did not even begin to come into gen-
eral use, until American cotton appeared in the field of
industry. Indeed, we may go further than this, and
confidently assert that manufactare of textile fab-
ries for export upon a scale from one country to
another dates from the introduction of the American
fiber to the market ; so that it is literally true that the
mtmxtﬂ«nlmlt ol&od;mtllmub-diht::iginln}

cotton plant grown leveloped upon soil of
our own country. What a mighty revolution in indus-
t-z has this fiber wrought! When we observe the re-
salts it has produced, we may well agree that the cen-
sln&rz‘:’l‘:mcﬂem cotton deserves to be celebrated

We now export every three or four times as

much raw cotton as the entire world produced when the e

industry was begun here, and
cture a r ity than was
all other nations until late in the present century. The
roduct of the world in 1791 was estimated at 490,000,-
§nwoo! nds, of which the United States produced
630,

we reserve for home
d by

pounds. In 1821 the produet of the world was
,000,000 pounds,of which the United States produced
180,000,000 pounds, an increase of 178,000,000, or 38.000,-
000 pounds more than increase of the crop of all
countries. From 1821 to 1824 the American develop-
ment was o rapid that in the latter year the crop of
the United States was reported to be 460,000,000 pounds,
or nearly as much as the product of the world in 1791.
Meanwhile, however, the um of some other countries
bad materially increased, the total yield being esti-
mated in 1831 at 820,000,000 pounds, and in 1834 at 900,-
000,000 pounds. It way therefore be asserted that this
country now produces six times as much cotton as the

rest of the world produced one century ago, while we
annually retain for our home manufacture as much cot-
ton as was made up by all nations fifty years ago.

We should like to place ial emphasis upon the

fact that while 1890 will be the centenary of the first
crop of sea island cotton, it will be the ecentenary also
of the imposition of the first protective duty upon
American cotton. In the years preceding 1790, Ameri-
cans began to perceive that their cotton eulture was an
industry of importance and prowise. This indoced
them to lay a duty of three cents a pound upon cotton
in the tariff act of August 10, 1390. That this proteet-
ive duty had a great effect in stimulating the cultiva-
tion of cotton in_our Southern States cannot be ques-
| tioned. and no doubt we owe to the wisdow of our
‘{atbers, in thus fostering the industry. very much of
the magnificent supremacy now held by the American
staple. It will be not a little odd, and ‘certainly not at
all creditable, if we shall be forced to enter upon the
centennial year of this importaut event with the
Awerican cottdn manufacturing industry prostrated
by reversal of the very policy of protection which en-
abled American ecotton growing to begin its career of
splendid prosperity.

In this conneetion it is worth noting that such cotton
manufacturers as we had in 1790 were opposed to the
imposition of the three cent. duty, upon the theo:
made very familiar of late, that tieir industry coul
not thrive without free raw materials. They believed
that the United States could not prodace enough cot-
ton, or cotton of sufficiently good quality, for their
purposes. and that they could not cowpete with India
or with England unless they could get Indian or Afri-
can cotton. It is well to recall sueh forebodi at
this time, when maultitudes of Awmericans are king
about our domestic wool clip in just such a fashion as
some Americans a hundred vears ago talked about our
cotton crop. In the case of cotton, the altimate result
was that we obtained from our own fields all the cotton
we required for our domestic uses, and enough to sup-
ply all the world besides. And we venture the asser-
tion that persistence in the poliey of protecting Aweri-
can wool growers will very soon place us in a some-
what similar position with respect to wool. We shall
never, probably, supply the world with wool as we
supply it with cotton ; but beyoud a doubt we may
Fm' all l{le r'c;o[ we want for ourselves and havea

arge surplus for export.

Of course the invention of Whitney's gin gave to
American cotton its largest impulse ; but then, it must
be remembered that Whitney's invention came because
the eotton was there, requiring sueh mechanical aid ;
and the protection duty produced the cotton and creat-
ed the demand for the inventor’s skill. And this may
iead us to show how large a part mechanical invention
has played in enlarging the supply of cotton for human
necessities. It was the possession of Whitney's gin
that helped the United States. with dear labor, fo push
far ahead of India, with ch labor, as a producer of
raw cotton. It was estima in 1826 that, if no ma-
chinery for making ecotton fabrics other than was avail-
able in 1790 had then been in existenee, about fifty

persons.
industry makes forward strides every year, so that ina
short time its prod mz be d to rep
what would, without machinery, be the labor of the
entire population of the globe. itis notewaorthy, also,
that increased production has never overtaken the ca-

ity of mankiod to consume, and we are confident -
t never will ; but that every improvewent, by cheap-
ening the sapply while enlarging it. will permit the

&e material. —Textile Record.

wider use of

COMPOSITE PORTRAITURE.*

IN the composites I have thus far made, I have
merely to keeping the vertical distance be-
tween the eyes and the parting of the lips at exactly the
same length in all eases, and to making the best fit of the
remainder that each case severally admitted. It strikes
me now that it vogldha'ell worth while
w proced y attempting to app
mean result, and in the following way.
measuring the portraits about to be combined the pro-
portion that the distance bet
the average of all of them to the vertieal be-
tween the pupils of the eyes and the parting of the lips ;
then o transf every portrait

into t same average proportion. Secondly,
straighten e face that is asymmetrical in the way
above deseri into a symmetrical one. Lastly, make

the composite from the transformed its.

1 p that a pinbol would be found
perfectly suitable for eflecting these transformations, it
the component portraits were not too small. A portrait
of sufficient size eould, by a single operation, be reduced
by its means to any desired scale, both in breadth and
in width, indepeod’sntl of each other, namely, by the
ingenious deviee 1 sa in your columns, but can-

the
side that was too long. Foreshortening is accompanied
by no blar of image in a pinhole camera.
The sliding adjustments of the camera would have to
b im'ldlu!m!. and each porﬁumr’d ul:-:lnlly by
ying a glass seale upon ng a low power
lens. Mmthhb.dbmdongnhbhakthtog‘:meo
for all for the eamera would tell at what graduations
of di and of inclination the portrait sheuld be
set. in order to obtain the desired resuit.

* The transformations } propose are small in amount.
They are always made, and we unconscionsly witness
themn, whenever the person at whom we are
holds his face a little inclined from a full face view.
Bat, small as they are, I think they are worth m'k‘l:g.
I have not now got my plgo(opnphie things in .
ing order, and am basied in other. ways, 8o I speak for'
the most part theoretically ; but not wholly so. as I

have made some Op experiments which corrobo-
mt:?-ohf-'-h!nmubﬂity-nd.dvmnpd
what has just been said.—Photo. News.

¢ A sSmmunication from Francis Galton.




