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with the upper part of the anchoring-rod is effected by means of g bolt
16 inches long passing through the eye formed in one partof the tie anq
the fork with eyes on the other part.

The anchoring-rod algo goes through the wooden hurter or sill, and
by means of a countersunk nut holds it fast in a rabbet in the masonyy,

The hurter or sill intended to act as a support for the feet of the
needles, and to hold the journal-boxes of the trestles, is made of oak; it
squares 20 inches by 16 ; it is held in the rabbet in the cut stone by oalk
wedges, by the anchoring-bolts just named, and by stirrups imbedded ip
the stone, to which are attached horizontal bolts which pass through the
sill,

At the end of the navigable pass is a rectangul

1 ar mass of masonry
134 feet above the sill. This abutment is 163 feet wide and 25} feet long
in the direction of the current ; it rests upon a foundation like that of
the navigable pass. ;

APPARATUS FOR CLOSING THE NAVIGABLE PASS.

Trestles—The closing of the navigable pass is done by means of tres-
tles, movable around a lower axle parallel to the current and spaced 3
feet 8 inches from the face of the abutment. and at 4 feet 11 inches from
the face of the pier.

These trestles secure a pool 10 feet 21

t 21nches vertical above the sill ; they
are 11 feet 6 inches high from the floor to the under side of the collar of the

movable bar; their width is 8 feet 4 inches at the base, and 4 feet 9
inches at the top ; the quadrangular frame thus formed is made of
wrought-iron bars ; it is made rigid by a double brace of the same kind
of iron, held in the frame by horizontal binding-pieces placed at mid-
height of the trestle, by a piece of sheet-iron bent and bolted around the
foot of the brace and the lower axle, and by two recessed and swelled
connections, firmly joined by means of a quoin placed between the e p
of the trestle and the head of the brace and fastened by a bolt

The trestle-frame proper is surmounted on the
hollow tube, and on the down-stream side by an upright, both of which
are 20 inches high and support on their upper ends the axle of the floor
of the foot-bridge. - When the trestles are raised this floor is thus placed
at a height of 13 feet 2 inches above the water-line on the upper side of
the dam,

Trestle jowrnal-boxes

up-stream side by a

.—The trestles can turn around their lower axles,
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cap of the preceding trestle. !lw' operation of raising is :l]',:.r! at the
abutment end; the portable windlass is fastened to this “iPl”H-]']l-.:-l in
order to raise the first trestle; when this one is up the portable windlass
is placed on it in order to raise the _\;(-m‘mrl 1]'1_‘.‘\‘|}|'. \\'[.Iliﬁl' :-Im:t_l has been
brought to the surface along with the first trestle; the operation is mln_n
tinued in the same way for all the successive ll'l‘.\'llt“*.‘ Ii;::'..r;:_w..nw
maneuver the foot of the portable windlass rests on the cap of the

" trestle last raised and its head is fastened to the cap of the trestle

that precedes it. : : :
Kummer escapement.—At the upper end of the frame of each trestle.

which lie in the direction of the current, and are terminated by two
journals, which engage in cast-iron journal-hoxes,

The upper journal-box is imbedded in the oak sill of wl
has already been made 3 1t is firmly held there
iron bands.

The lower journal-box is imbedded in the ston
fastened to it by three rag-bolts sealed with lead.
the appearance of a horizontal semi-cylinder, open and flared npwards.
to permit the introduction of the Journals, and closed on the down-stream
side by a vertical back which is part of the same casting as the journal-
box ; it is this back which receives the horizontal thrust of the trestle
and prevents the latter from yielding to the force of the water-pressure.
~ When the journal of the trestle is introduced into the down-stream

Journal-box, it is prevented from coming out hy means of a wrought-iron
key with broad head which slips over the jmfl‘]ml through transversal
openings left for this purpose in the cheeks of {he journal-box. This

and only a few inches above the normal level of the ;mul_. H:n_-n- is an
iron bzlf‘, movable around a vertical axis formed by a cylindrical tube
welded on the trestle very nearly in the prolongation of its upper leg:
the other end of this bar rests against a vertical jack-post placed inside
of the tube of the preceding trestle; when in this position the movable
bar is the upper support of needles whose lower support is obtained
from the projection of the sill above the floor.

The jack-post, against which the free end of the movable bar is sup
ported, is eylindrical for the whole height of the tube in which it is
inclosed, except in the part that corresponds to the end of the movable
bar; this part is notched and has the form of a half eylinder. The tube
also is notehed so as to leave a free passage for the end of the movable
bar of the preceding trestle, and the same thing, and for the same
Teason, 18 true of the rear end of the collar of each movable bar,

The head of the jack-post, which projects above the tube, is square sq
that it may be turned by means of a wrench when it is desired to allow
the movahle ha

I 10 escape. The movement
I
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is limited to 90° by means of a set-serew, which freely travels in g slot
of the same size cut in the tube. This screw also prevents the jack-
post from getting out of the tube when the trestle is down.

As has just been stated, the movable bar of each trestle is connected
with the tube of this trestle by means of a collar, which permits it to
turn freely around this tube; there are therefore at this point three
concentric cylinders; namely, the Jack-post, the tube, and the collar of
the movable bar. :

Practical test of ihe strength of the trestles.—The use of iron of rectan-
gular eross-section for the construetion of the trestles of the navigable
bass was ordered after comparative tests of strength not only of *res.
tles of the type described, but also of four other types made up of T
:nlnl_ U irons put together in different ways. Trestles of special shapes
of iron, although almost as heavy as trestles of rectangular iron, devel-
t‘:_pr-d much less strength than the latter, especially in the direction at
I‘l{;‘fl‘t angles to the plane of the trestle. A trestle of the type selected
having been fastened by its two Journals in a wooden frame, .\nppm-ted
without permanent change of form a force of 17,638 pounds ':x]i]liicd at
the base of the tube. The pressure which the trestles have to sustain at
this point, when they are used in dams of the maximum lift. is only 4,409
pounds. e

Needles—The needles are of red Riga fir; they are 12.3 feet lone
with a constant width of 3% inches and a variable depth, so as to ﬂ‘i‘?é
them a form of equal resistance; the thickness at the point of n‘f?ixi-
mum pressure is 43 inches, and it is constant for a lencth of 10 inches
on each side of this point; it is reduced to 31 inches towards the
foot, and to 55 towards the head of the needle: the head itself is 9
inches long ; it terminates in the shape of a ball or handle, which can
easily be grasped by one hand, The needles are provided at their head
with a wronght-iron eye riveted to two little iron plates nailed on the
two opposite sides of the needle. This eye is |ii?>i;£13¢,-r1 to receive
the maneuvering rope. One rope is passed 't}mm:h the eyes of all of
the eleven_ needles in each bay between two consecutive trestles, form-
ing what is called a set or series of needles; one end of this ifoime is
terminated by a large knot by which it is held in the eye of the first

needle, the other end is passed through ﬂu:-s]):lr‘l‘: between the two
trlesties,‘mul 18 temporarily fastened to the top of the downstream leg
of one of them. +

W l]e.gl 1t 18 desired to remove some needles this rope is tied to a longer
one which serves to hold either to the shore or to the pier the set of
needles which the current has carried below the dam after the i-ick-poet
thfﬁ supports the movable bar has been turned. 5 i :

16 putfing in place of needles is done wit] any diffieulty :
dam-tender, standing on the foot of the 1);"1“31]5‘.:111&3?1:'(H?S‘l‘;zﬂ}{ gg
head, and with only one hand slides it out (;'I !ﬂl(; o(l]'l'(' of the floor to
a proper distance and then quickly plunges it into the current which
brings it against the sill and :t-gninét the i:l;)\"lillia. bar ,

Tests of the needles.—The needles weigh ahn(ut B
were tested before being used, and they
alteration or change of form stains three 1
they have to withstand in dams of the m:

55 pounds each; they
supported without permanent
1mes greater than those which
wximum liff,

MODIFICATIONS AND IMPROVEMENTS MADE IN BELGIUM IN THE TRES-
TLES OF THE POIRELE SY STEM. :

5 %h}, l‘ll(jJ‘Sf Important improvement is undoubtedly the application to
1ese trestles of the method of escapement, of needles, invented aboub
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1845 by Mr. Kummer, at that time chief engineer of the special serv-
ice of the Meuse River in the province of Lidge. This system of escape-
ment, which has been applied to all the needle dams which have been
built sinee that time on the Meuse between Visé and Namur, has always
worked very satisfactorily.

It is by means of this system which has just been described, that it
has become practicable to apply needle-dams to high lifts; thanks to the
escapement there is no other limit to their use than the weight of l_‘:ll'f]l
needle, which must not be too heavy for a man to earry; the putting in
place of the needles in the dam is in fact rather a- matter of skill easily
acquired than a matter of strength. As for the opening of the dams, it
will always be easy, whatever the lift or the length of the needles, since
in the Kummer system it is the pressure of the water in the upper pool
which makes the needles fall and carries them below the dam.

Although the new dams in actual use or in process of construction
on the Meuse above the village of Riviére create pools, with depths of
11 feet 2 inches on the sills of the navigable passes, which is more than
is obtained by any needle-dam in Franece, we are convinced that we have
not reached the limit at which these dams will cease to work properly
and easily, providing always that the trestles be supplied with the
Kummer escapement.

Connections between the trestles.—Another advantace in the trestles of
the type used in the dams above Namur consists in the method of con-
necting them by means of sheet-iron floors which serve asa footbridge.
This method of connection, which neither complicates nor in any way
retards the lowering of the trestles, removes all danger and particu-
larly renders impossible any recurrence of accidents like those which
used to be deplored, and which oceurred some years ago at the Maizeret
dam, and recently at the Canon Foundery dam at Liege, and in which
several dam tenders were drowned because the trestles, which were not
properly connected, fell down under the feet of the viefims.

The perfect connection of the trestles by means of sheet-iron floors
results in making the manceuver of opening the navigable pass much
more rapid. In dams where this method of connection is not used the
manceuver is as follows:

When a freshet is coming, the dam tender begins, successively and
gradually as the rise increases, to remove half only of the set of need-
les, taking care to replace each time the movable bar which constitutes
the only means of connecting the trestles of these dams, and to leave a
closed bay by the side of each open one; without this last precaution,
the trestles, which no longer support the pressure of the needles and of
the upper pool, would vibrate violently under the action of the current;
the jack-posts might turn of themselves, and the trestles, being no longer
connected by the movable bars, might fall spontaneously and carry
down with them the workmen who happen to be on the foot-bridge.
A great deal of time is lost through the necessity of replacing the
movable bar after each removal of needles, because the two trestles
between which an opening has been made are often spread apart by the
l"-lU:l"dl pressure of the adjoining spans which are still shut; this spread-
g makes it difficult to introduce the end of the movable bar into the
llUft‘uh in the tube which is intended to receive it.

The escapement of the first half of the sets of needles of a dam-ma-
llf'lll_\'(-red under these conditions is always done quickly and without
d{f“{ﬂl]t.\'; the only loss of time being that resulting from the necessity
ot reclosing the movable bar after each escapement. :

After the first half of the sets of needles has been removed, should
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the rise still continue, it will be necessary to commence to dismantle the
t_Imn, :l-]l(.l the remaining sets of needles are removed as they are I'(‘ilt.'-hm‘i
in Im\’crlt_tg' the trestles. This second part of the maneuver of lowerine
t!.m dam is always moreinconvenient than the first: as it isno ]Ull;_{'i-i‘[m](:
ii-":th[e.hi} _ull(‘l'mm_' the openings, 80 as to direct the waters ];;'n[mr([\-
the i.)l)hq‘mt-_\-' of the current sometimes causes sets of needles to oet q.h.j
nnrl,i:led in the trestles not yet lowered, thus embarrassing the mmi-.m'er

I'he remedy for this inconvenienece consists in connecting the trestl :

. ] (IH
together in some other way

than by movable bars, either by means of
eye bars or by a Special arrangement of the claws of the floor as we
hm.'e done on the new dams of the Meuse above Namur. All fears of
seeing the trestles fall down spontaneously having thus disappeared, all
the sets of needles may be removed l_i(.‘ﬁll'{".l_'l')!]IIHI_'I.J(’i]|2‘ to IH\\'l'l'.thtJ; tl‘es"
tles, 'iﬂlll_ as the maneuver may then be made by suitably zlltex-rn;ltil{g
the openings so as to maintain a current normal to the direction of the

dam, there need be no fear of seeine series of i
3 ) ar of seeing series of needles get entanele
the trestles. ¥ ' i

e u Where this new method of connecting trestles that have
D M S AT 1 1 ; i
t !{J I\ilmltlilt escapement 1s used, in ease of a very sudden rise or anv
other pressing tlzi.n;:(-.r, only a few minutes would be required to remove
all the needles of a dam,

in maneuvering as above i
should be lowered as frequen
often stops before all the set

idicated it is not necessary that the trestles
tly as was done formerly, because the rise
sl . s of needles have been removed.,

._Apparatus for u‘/{f-wi!y the down-stream trestle journal-bores.—Another
"1\,}.,'»13\_ummr nay be tound in the method that we have adopted for

‘..:_mmng the down-stream journal-boxes of the trestles,

1 .:‘ubthe I!Et!(‘l](’-t(:llils Dbuilt below Namur the down-stream journals, as
1:-5‘1?({11 :ﬂ.t-a..lelz.l,_;mz plam semi-eylinders open at the top and flared up-
W ‘,ilf':”. tlw_lctc{ru when the trestles of these dams are to be lowered the
{1}31;5:.;1(:](13 Lr}t a foreign body on the floor will suffice to make them jump
1_1 (l) their bo.\e_s, and a single trestle out of place usually causes the
( L‘ltl acement of several others adjacent to it: these trestles that have
{g.:,‘:))lt]:i]‘} 011&015’ their Journal-boxes sometimes get entanoled and occasion
q v 4 7 ; e : : Rkt e = ¥ A
-onsiderable loss of material and great difficultios m raising the dam
which sometimes give rise to quit oot jences
g rl.sja.. e rise to quite !ml}:" delays. These inconveniences
l; e oc\u\ux W 1en ﬁhe trestles are firmly held in the two journal-boxes;

il ’L'» these trestles may sustain damages requiring their immediate re-

a0 >1 T ] - . = 1 ;
1;{:;;1;11(,11)1@ it \\i;m 111(11.spen;,;3ble that the apparatus for closing the lower
!m ‘0;1It; -?k?fs ould be readl],\; opened from the snrface without requiring
;luiztinui Ot?o S mvlm’ water; this improvement is realized by the intro-
“.l,enﬂmu"‘_‘_:fm ?\i'“ U{{“'ﬂlib'\’ef?zll keys which may be put in place even

e ater 18 muddy or cold, and the services of a diver o
bl ‘ the services of a diver cannot be
WEIR,

The pier which separates the navig
of a rectangular mass 41 feet long and 10 feet wide, terminated up-
stream by a cut-water of ooival <ha 3 fi b inches 1. ;
£t -water of ogiv al shape 8 feet 6 inches long. It rests on
a In”ei:l 1(;}1 snxg}ll.u to that of the floor of the navigable '11;1«

1 elevation, the pier has a recess. i ive the fi
or the n.l‘\,i”. l,l ; 1(1”1‘11‘1,1‘ has a %(\(,L._\J.\J llllfl‘.?ldl_'tl to receive the first trestle
ing b : fb“ 'C_I’-f‘b*“: a well for gearing used in maneuvering the trip-
']I‘lul-(. fl.l, .G.‘ ‘thg Weir, and a recess to receive the first trestle of the weir.
b Tecesses are covered by cast-iron plates, to which are attached the
Elins bkttt e d ¢ 3 ] 8, 10 which are attached t
@ estles and their floors, Movable cast-iron covers proteet the
chamber that contains the veari { Mmeaverinp s it ;
er tha 1taIns the gearing for maneuverine the tripping-bar.
A platform 3 feet 6 inches ' cacted ab et

able pass and the weir is composed

Im width is constructed at the lower end
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of the pier at a height about 3 feet above the '.v\':.-l of the !m}:'r |mn].‘
This platform communicates with the top of the pier I»_)' i .~:1:111:\\';|}' of
about 10 steps, having the same width as the pier. It is on this plat-
form that the lock-keeper usually stands to pick np the needles after
their escapement. ‘

The immovable parts of the weir starting from the pier consist of a
floor made flush with the low-water level of the river and an abutment
built into the river bank.

The floor is entirely of masonry; it is 179 feet in the clear between
the pier and the abutment, and its width is 23 feet, measured between
the inside faces of the sheet piling. This floor is founded on a bed of
concrete 16 inches thick; it is confined above and below by two rows of
oaken piles and sheet piling cut off and capped at the low-water line.
The foundation course of concrete supports a mass of rubble masonry,
on which rests the floor proper, which is composed of two chains of cuf
stone and a quarry-faced paving; these two portions of the floor have
together a thickness of 5 feet 3 inches.

The sill designed to receive the twin journal boxes of the wickets,
and to serve as a point of support to those wickets, is of oak; it squares
16 by 13 inches and is sunk in a rabbet prepared in the cut stone and
held in it by means of anchor-bolts and forked bolts imbedded in the
masonry. A piece of sheet-iron, fastened down with screws, protects the
edge of the sill that supports the bottoms of the wickets.

An oak stringer, on which the tripping-bar rests, is sunk in a channel
cut in the stones of the lower chain of the floor.

An oak sill, squaring 10 by 10, intended to receive the journal-boxes
of the bridge trestles, is fastened by means of angle-irons and plates
directly to the cap-pieces of the upstream row of piles and sheet piles.

The abutment of the weir consists of a solid rectangular mass of ma-
sonry, 11 feet 6 inches high, and of a stairway adjoining its upper face;
both are founded just like the floor of the weir; the abutment is 13 feet
9 inches wide and 16 feet 6 inches long in the direction of the current.
Provision has been made for a well which is to receive the gearing for
maneuvering the tripping-bar.

CLOBING THE WEIR.

The closing of the weir is done by means of movable wickets, on the
system of Mr. Chanoine, formerly chief engineer in the French corps
of Ponts-et-Chaussées. A foot-bridge supporled by trestles, intended to
facilitate the raising of the wickets and to permit the regulation of the
level of the upper pool, is placed above the wickets.

The wickets of the weir (39 for each weir) are formed of an oak frame
suitably strengthened by irons ; they are 7 feet 4 inches high and 4 feet
dinches wide; the interval between two consecutive wickets is 4 inches;
in low-water this space may be completely closed by a board placed over
1t and resting on the sides of the wickets.

‘When the wickets are raised their tops are at the normal level of the
upper pool, which corresponds to a height of 7 feet 4 inches above the
sill of the weir. :

Each wicket is supported by a quadrangular iron horse, the upper and
lower cross-pieces of which are prolonged beyond the uprights by jour-
nals; the two lower journals of the horse work in twin j()lll‘]l:t]:l.)(lx(bﬁ
fast-e‘_ncd to the sill of the floor; the two upper ones work in wrought-
1ron Journal-hoxes, which are bolted to the uprights of the wicket,

The cap of the horse has at its middle two wrought-iron flanges tra.
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versed by a large bolt, by means of which a wrought-iron prop is loosely
fastened to the horse. :

When the horse is raised, the foot of the prop rests against a cast-iroy
hurter firmly fastened to the floor; in this position, the horse and the
prop form together a tripod of invariable shape, whose summit supports
the wicket,.

Thus, each wicket has two horizontal axes of rotation, one at the bot-
tom of the horse and the other at the top; the latter is attached to the
wicket by collars placed a few inches above one-third of the height of
the wicket, A

When the prop of a wicket is removed from its point of support
against the hurter it is pushed by the pressure of the upper pool and it
falls down on the floor, turning around both axes of the horse. By
means of & combination of projections in the stones of the floor of the
shapes given to the props, and of the journal-boxes of the wicket, the
wicket when down lies a few inches above the floor, so as to give a free
passage to the tripping-bar which is about to be described.

To lower the wickets of the weir on the floor the prop is deprived of
its point of support. To do this a movable iron bar is used, which ig
placed a little above the level of the floor and is provided with projec-
tions; when the bar is put in motion these projections push in succes-
sion against the lower ends of the props and make these slide trans-
versely until they are disengaged from their hurters, This bar is named
the tripping-bar. There are two for each weir, and each is maneuvered
by a stationary capstan in a well either in a pier or in the abutment of
the dam; the lower pinion of the gearing acts on a rack attached to the
extremity and in the prolongation of the tripping-bar,

To raise the wickets when they are down on the floor, a portable wind-
lass is used, which is placed on the foot-bridge above the wickets. This
windlass pulls on a chain fastened to the breech of the wicket and raises
1 up, at the same time turning it around its two axes of rotation until
the prop again falls against its hurter.

When the horse is upright and supported by the prop, the wicket can
swing around the upper journals of the horse; the angle of rotation of

this wicket is limited by stops on the
the uprights of the horses. On the dams on the Meuse the stops are
arranged so that the wickets when on the swing will remain inclined up-
stream at an angle of 21°© with the horizon.

Under ordinary circumstances the movable wickets swing spontane-
ously around their axes of rotation as soon as the water of the upper
pool rises about 6 inches above the normal level, which is at the height
of the tops of the wicket. These wickets remain on the swing until the
level of the upper pool falls sufficiently to allow them to 1-1"9;1|t them-
§:ei‘re.-. Usually after a rise the dzun-lvi'i(lm-, by means of a ]u}uk, raises
1n succession the wickets which had swung, and he does this as soon as
the upper pool has fallen only a few inches below its normal level, This
maneuver of righting the wickets is accomplished with the ereatest ease
from the top of the foot-bridge. ' e i

It takes but a few minutes to drop t
of the tripping-bar. The maneuvero
requires a whole day, including the time employed in putting up the
lnut-lmlc!;:‘c. But it may be stated that this does not result in any in-
convenience, because after freshets the Meuse falls very slowly, and
thm‘q is always more time than is necessary to complete the maneuver
of raising the wickets before navigation f-zn:'hcmlﬁh;u-l'ws%("l by too great
a fall of the river surface. : 5 et

Jjournal-boxes which strike against

he wickets of the weir by means
I raising them is slower: it usually
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MODIFICATIONS AND IMPROVEMENTS MADE IN BELGIUM IN THE
WICKET DAMS OF THE CHANOINE SYSTEM.

Flutter-valves ( Vannes-papillon).—In 1869 Mr. Dumon, then Chief En-
gineer of the province of Namur, proposed to adapt to the wickets of
weirs in process of construetion at La Plante, Tailfer, and Riviere the
flutter-valves which Mr. Krantz, Chief Engineer in the French Corps of
Ponts-et-Chaussées, had applied the year before to the wickets of the new
system of movable dams, of which he is the inventor. This proposition
was approved in consequence of experiments made on a full-sized wicket
which had been installed on the Lesse at Anseremme, where use was
made of the water-power of the Saint Jean factory. .

The experiments showed that the ordinary Chanoine wickets, after
having swung from the effects of an overflow 6 inches deep, only right
themselves after the upper pool has fallen to about 4 inches below the
crest of the inclined wicket. Thus, if a wicket should swing so that its
crest falls to 3 feet 3 inches below the normal level of the upper pool,
this pool must fall to 3 feet 7 inches below its normal level before the
wicket will rise spontaneously. Therefore, the whole of the central
portion of the chase has been removed, and a flutter-valve has been sub-
stituted, which, when open, makes an angle of 45° with the plane of the
wicket.

A series of experiments showed that in order to obtain a spontaneous
righting of the wicket without too great a fall in the upper pool, it was
necessary that the plane of the wicket when on the swing should be in-
clined up-stream at an angle of 21° with the horizon; the crest of the
wicket was then 20 inches above its position when the wicket was
swung horizontally. Under these circumstances the wicket provided
with the flutter-valve would automatically right itself when the upper
pool fell to from 14 inches to 16 inches below its normal level.

This modification has been applied to all the wickets of the dams of
the Meuse; it has both advantages and inconveniences.

Wickets provided with flutter-valves are more easily righted after be-
ing swung than ordinary wickets. The valves themselves are useful
for the ready regulation of the upper pool in time of small freshets,
without the necessity of dropping a few large wickets or of partly
swinging a number of them.

In practice the wickets thus modified are not sufficient to regulate the
upper pool automatically. The following facts have been noted : When
after a rise the river commences to fall, some of the wickets which had
swung may spontaneously right themselves before the surface of the
upper pool drops appreciably below its normal level. As the river con-
tinues to fall, the water level below the dam continues to lower and the
counter pressure diminishes, the wickets that remained on the swing do
not right themselves even though the level of the upper pool falls to a
point which might be detrimental to navigation; under these cirenm-

Stances, in order to avoid too great a lowering of the upper pool, it is
liecessary to raise successively most of the inclined wickets; this is
done from the top of the foot-bridge by means of a boat-hook. This
maneuver, which is easily done, causes no inconvenience, for although
the rises of the Meuse are occasionally very rapid, the fall of that river
'is always very slow, and the dam-tender has more time than is neces-
Sary to raise the swung wickets in succession, and to prevent the upper
pool from falling below the normal level.

We have already seen that the wickets are so constructed that they
8Wing and remain inclined up-stream at an angle of 21° with .‘[h(}. horizon.
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This is a serious drawback, because when the wickets are thus inclined
they obstruct almost half of the free vertical opening of the weir, flll-,:mg
the necessity of lowering the dams when small rises oceur JEllHE‘.]l oftener
than if the wickets conld swing into a nearly horizontal position,

The inclination which the wickets of the Meuse dams can take when
they swing is limited to 21° by the stops on the journal-boxes of the
\\'ir'];vl'.u, which strike against the horses. _\\']sun a 'uvlv_kvl 151‘;115(‘(111‘0111
the top of the footbridge, these stops come in contact with the horse long
before the raising is finished ; the wicket then :1(.-1.5 as if it iltil‘llll‘il a p:u:t.
of the horse and rotation only takes place around the lower journals; this
circumstance makes the raising of the wickets much more difficult, and
often @bliges the assistant dam-tenders at the last moment to pull a
wicket by its chase so as to bring the prop to its place against the hur-
ter, and this operation is not without danger. e

Tripping-bar and its capstan.—The movement of thf‘e. tripping-bars of
the Meuse dams is not unfrequently impeded, especially by stones or
bowlders carried by the current and wedged under ”!l_‘, bar or in the
slides. TIn order to lessen as far as possible the serious inconveniences
which might result from the stoppage of the tripping-bar at a time when
the dam had to be lowered on account of a rise in the new dams, very
large dimensions have been given to this bar and to the capstan in-
tended to maneuver it. The capstans especially have been caleulated
50 as to transmit to the tripping-bar pressures of i'i'u_m ES_.UU.H to ;i-‘,’»,(l)OO
pounds, capable of crushing or breaking ordinary obstructions which
might impede its movement. _ i : y

Apparatus for flushing out tripping-bar well—In spite of all precautions
it often happens, specially during freshets, that considerable quantities
of gravel get into the wells which contain the tripping-bar gearing. In
the new dams we have remedied the inconveniences which might 1‘05}11‘5
from gravel accumulated on the pinion-wheel or on the rack by placing
in each well a flushing apparatus communicating with the upper pool;
1t consists of a castiron pipe of 4 inches inside diameter, buil into the
masonry of the abutment a few inches below the normal Iu\‘cl_ot the
pool; the head of this pipe, which opens in the upper pool, is pro-
vided with a valve which can be operated by hand ; in the interior of
the well the horizontal inlet pipe is prolonged by a cast-iron elbow bent
at right angles, and the elbow is itself prolonged by an iron gas-pipe
which descends to the bottom of the well and terminates a few inches
above the rack. The elbow is connected with the horizontal pipe set 1n
the masonry by a grooved collar, which permits the vertical pipe which
it supports to deseribe an angle of about 90° in the plane of the ¢ l;k;
thus the jet which issues from the discharge-pipe with all the veloeity
due to the lift of the dam may be directed on all points of the ‘:_.lck-
The water thus brought in flows away through the opening, which gives
passage to the tripping-bar, and prevents the introduction into the well
of gravel and other material transported by the river.

METHOD OF MANEUVERING A MIXED DAM ON THE MEUSE OCOM-
POSED OF A NAVIGABLE PASS WITH TRESTLES AND A WEIR WITE
WICKETS,

Suppose that it is necessary to raise the dam after the winter fl‘efallfltﬁ;
As soon as the upper pool is down to its normal level, say r_ilieet 4
inches above low-water, the trestles of the na vigable pass are 1‘;1156(‘1 by
means of a traveling-windlass, and afterwards those of the weir. (_,-0111-
munication being then established between the two sides of the river
the wickets of the weir are raised from the top of the footbridge, and
they are ket inclined by fastening each chase-chain to its correspond-
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ing trestle. As the level of the river continues to fall, a few needles are
placed above the trestles of the navigable pass so as to lessen the dis-
charge of the dam and to always keep the upper pool at its normal
level. In proportion as the discharge of the river diminishes, other
needles are put in place until all the bays of the navigable pass are
closed and allow but very little water to pass. At this time the en-
tire discharge of the river passes over the weir, the wickets of which are
all on the swing; the discharge still decreasing a few wickets right them-
selves spontaneously, then the dam-tender raises successively, and ae-
cording to the necessities of the case, the other wickets, using for that
purpose a boat-hook with which he grasps the chase of the wicket to be
raised. All the flutter-valves are still open; the lockkeeper shu§ them
with a pike pole as the discharge of the river lessens. As the flow be-
comes smaller, joint covers are placed over the spaces between the
wickets of the weir and almost the entire discharge flows over the tops
of the wickets.

The navigable pass, which has been completely shut from the time it
was first closed, has become almost water-tight, as the small joints be-
tween the needles have become obstructed by grass and small branches,
and even by the mud which the current brings during freshets.

In summer time the regulation of the upper pool is done by means of
the flutter-valves, which the dam-tender readily opens and shuts with a
boat-hook while standing on the foot-bridge.

If a freshet comes a few wickets of the weir will swin g; if the freshet
increases 80 as to swing all the wickets of the weir, some openings are
then made in the navigable pass by escapin £ as many sets of needles as
18 required to maintain the upper pool at a pointslightly above itsnormal
level, care being taken to alternate the openings systematically in order
to maintain the current of the river truly normal fo the line of the dam
and to avoid scour.

Thus the dam-tender follows the freshet in its rise, and successively
enlarges the discharge of the dam.

When, in consequence of the increase in the discharge of the river, -
the difference in level is reduced to 16 inches, the last sets of needles
which may be in place are removed, then the trestles of the weir are
let down and the wickets are tripped by the tripping-bar; then if the
rise still continues the trestles of the navigable pass are lowered.

COST OF CONSTRUCTION.

The following is the estimated cost of constructing the dam at Dinant,
DOW in process of execution. This estimate agrees very nearly with the
average cost of the four dams of the same system which have been
built or contracted for up to date:

Riple s e $70, 429 48
Stockade above lock 2,921 31
Miscellaneons, work and material : 482 35
Navigable pass (150 £66t 100E) .emums ooonomonon sl bl 21,087 04
Pier 3,692 88
Weir 178 feet 6 inchoes long s ain.g dopalel] RCRE S ) 25,954 B0
Al ment o 8, e ir e d i1 % sp g T e e e SN T e 1,789 33
Works in the vicinity of the lock and of the dam, and work in the bed of
~ the river . 32,613 00
Surplus m 2,800 90
wckkeeper's house e e LA ST L LI e L 2,039 16
Assistant lockkeeper’s house «...cove cevecosennoionens e 1,362 74
Storehouse Mo B e 685 80
E“”‘U‘ll]ldi:ll;_:;s of Il)l‘l\!\'(‘i’lll‘l'ﬁ" hionaeg 2ot SNE N s B . “ane 333 87

otal .
34 5

166, 192 66




