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FRAGER'S WATER METER
lu 1872, M. Frager introduced to the nîotice of water-supply

companies a new water meter, whiclî was very favoraihly re-
ceived, and whicb from that tinie to the present has been ex-
tensively used. by the coinipaniies supplying, water to varions of
the 1argi-r towvns and cities of' France. liecently the inventor
bas greatlv mnoditied the construction of tlic apparatus, so that
it is exceeding simple, moderate iii price, and is xîot iiîfluenced
in its correct working by variations ii pressure. The operation
of' this meter. îvbicb is shown iii the anniexed cuts, is as fol.-
lows :

The wvater enters the meter through the inlet pipe, wbich
emîties at the top of the dist ibtiing box. 1It t raverses a sieve,
which serves to remove the larger impurities, and exerts its
pressure against the slide valves T and T'. This pressure is
transmitted to the Ineasu in- cylinders, C'i and C4, fromn the
cylinders, 01 and 04, wbichi stanid open. Sinice, at the same
instant, the orifices, 0ý and 03i, arý in coîîîîîîlnication witlî the
outiet pipe througli the interniediuni of the ports of the slide
valves wlîicl cover tlier, the sp'îces, C. and C, are in a state
of discharge, aîîd thc pistons 1> and 1)' whicb separate these
clianibers froin the tirst, tenîd to dispi ace thinselves toward
the left. The piston, P', abutting against the end to the left,
by the extremnity of its rod, renîainis immiovable ;but P moves
forward toward this samne end, and, striking against it, admits
a cylinderful of water into CI, at the samne time expelling a like
quantity of water froni C;. Before reaching the limit of its
travel, it displaces the slide valve, T', wlîich uncovers the
orifices, 01,, and covers up the orifice, 04, As a conséquence
of tlhese dispikacernents the pressures are reversed in the cylin-
der, CI , C2 is cbarged ;C4 is discliarged -and the piston, P.
sboved toward the riglit end, drives a second cylinderful of
watcr in)to the discliarge pipe. Before stopping at the end of
its travel, it dispîsces the slide valve, T' which uncovers 03,
and covers 0)î. Owing to this dispiacemetît, the pressures are
reversed in flie cylinder, Cir, and C3 is charged, while CI is
emptied. The piston P, moves toward the riglît, driving a
third cylinderful of water into the discliarge pipe, displacing,
on arriva] at the end of its travel, the valve, T, and tlîus
causing the expulsion of a fourth cylindcrful of water by the
piston, P'.

The diflerent parts of the meclîanism liave now returned to
their starting point, except the ratchiet wheel, R, which lias
moved forward but oxie tooth, while the apparatus bas bteen
distributing the four cylinderfuls of water. Tlhis ratchet whecl
actuates-tle clockwork wlîicb registers the quantity of water
that passes throughi thîe neter. The nioveinents just described
take place as long as tbe imuet cock remains open.

It only remains to add. a few complemneîtary details.
Each piston, toward the end of its travel, actîîates the valve

wlîich distributes the water into the other cylinder. 'lo effect tlîis
the pistoni rod carnies twvo camns, 11, and H13, or H2 and H-l, whicli
alternately act on the friction roller at the lower extremity
of the controlling lever, I, or L' ;the latter inoving on the
axle, A or A'. The ecccntric head of this axle is situated under
tbe port of the slide valve (in a coînpartmerit separated fromn
the one wlîich operates to distribute the water) in sncb a nman-
ner that it pusiies aloîîg the valve and carnies it around the
axle, now over tue riglit orifice, and thien over the lefr. one.
The inechanisnî wlîich trarîsmits motion to the clockwork is
also very simple. The lever, L, carnies a pawl, Q, movîng,
about a vertical axle. W'tîen the lever is placed toward the'
left tbe pawl engages witb the ratclîet, R, and causes it to move
forward one tootti in pivoting itself around its own axis.. When
the Ib ver turns backward the catch of the pawl becomes dis-
engaged, and is carried back to its starting point by the action
of the centre of the ratclîet wbeel on the tail of the pawl. The
ratclîet wbeel itself moves the clockwork by means of an axle,
wbicb, after passing tbrough a stuiling.box enters the dlock.
w'ork case. Finally, the meëter is provided witb an ingenions
arrangement which allows the fact to be ascertaiiîed at any
momenît as to whether the apparatus is water-tight. To efl'ect
this object, the camns, 1-12 aud H4, of the piston P', are made
helicoidal in sliaîe, s0 that if the pistonl rod, (and comsequeutly
tbe canîs) be revolved about balf a turiu to thie lett, the cari,
H-2, in consequence of its 1 ,ecnliar shape, is tbrown otît of the
way and no longer engages, the lever U, to a suflirient degree to
displace the slide valve, T. Thle piston, P, will theti remain
pressed close up against the left enl of tbe cylinder, and the

pistonî, 1"' agaiust the riglit end. The mneter will tlîus stop)
working, and the flow of water will cease eutirely if tlîere he no
leak. To set the meter in operation agsin, it is only necessary
to move the stoppage eccentric baoek to its first position, wben
tbe helicoidal tlange of tîe, cam, H_, acting on the lever, L',
andl displacing the slide valve, T, w'îll put the apparatui in
motion. If after bringing back the stoppage eccentric to its
proper position, it be iinmediately turned to the left, tlîe ap.
l)ar.itus begins operating and stops anew after dist ibuting four
cylinderftils. It is easy theui to ascertain : 1) Whetber the
meter lias any leaks and (2) whether the capacity of the four
measuring, cylinders is iii proper accordance witlî the dlock.
work.

The apparatus is easily taken spart andl put tocether sg.îin,
and, as regards construction, is exceeiIing strong. Witb the
exception of tbe piston packing, (whîich is rubber), ail the p'arts
are of nietal. Thiere is hardly any need of speaking of the ap
plications wbicb. may be made of the water meter. But, there
is one, lîowever, whicli w"e consider prol)er to dwell on, since
it olf,-rs to maiînfacturers a means of controlling the operations
of tbcir generators and engines. It is the measuremerît of the
feed water. 13ý- a special arrangenment, tlîe meter mav be
placed on the supply pipe of the feed pump. There is a safety
valve provided for tlîe prevention of accidents, and a check
valve for preventiag back flow froma the boiler. Fram. the very
construction of the apparatus, it i,; able to work equally well
with eitber bot or cold water. The exact knowledge of the
quantity of water vaporized by the boiler sllows, by coloparison
with the weigbt of coal consumed (luring the saine time, of ascer.
tsining with the greatest certainty the cost per ponlnd of steamn,
and of deterrnining the choice of coal. Besides this, if the
revolutions of the driving slîaft of the engine be connted, tbe
expense of steamn per revolution of tl'e flywhecl may be esti-
mated ; and thus the movemnents of the engine can be regulated
so as to prevent that increase in the consumption of fuel wbicb
follows an excess of speed. The use of the wvater ineter and of
the rievolution counter resuilts then in a considerable reductiomi
in the expense of fuel, while at the samne time it allows the be-
havior of the boilers and encrine to be ascertained at any ino-
ment. -Scintific A rneî,tiCoaî.

AUTOMATIC ELECTEXO TIllE SIGNALLING APPARATUS.

-Shuey's. Thiis i neetiionis instrument automatically secures
absolute Drecision of time iii the ringing of warning and start-
ing signals for railroad traimî2, street cars, steamers, and
vhierever the ring of belîs or sounding of other signals is required

at any preleteruîined periods of time.
To anv good dlock or regulator art- attacbed contact points

which close an eiectric circuit between a battery sud the
signalingc instrument every mînufi'. Where nîinute-moving,
electric dials are in use, no change in the dlock is nece9sary, as
the instrument cati he plsced in the sanie circuit whicb controls
them. The time wbeel of the instrument is provided with a
hole i its periphery for evcry minute in twentv.four bours-
1,440-and by means of its electrical cotinection with the rgu-
lator it is mnoved one step at eachi minute oftime. To set the
instrument to any tinie table, it is only necessary to place a
smaîl nîetaliic screw ini the hole c'îrresjpttding with the hour
aîîd minute at whicb each train is to leave the station.

Each screw in its proper place will not oîîly cause the starting
bell to strike at precisely the righi. titoe, but will, in addition,
sound a warning of two, or three, or more blows upoii the samnt,
or othe-r belis at two, tlîree, five or any inuber of minutes in
sdvancc of starting tinîs, according to the requirements o.' the
railroad company, the instrument being easily adjusted to
operate any systcmn of warning anl starting signais aircadv in
use.

The time wheel once arran-ed. iu consonance with the time
table, the signais are sutoruatically repeatcd day after day,
until a change in the time table iq mtade.

The signais may be soun(led on one or many belîs of any
size aîîd at any desired distance from the dlock or instrument

By the use of a convcniently arraaged switcb, the automatic
contact points may be instantly cnt out, auj haîid.push buttons
on the imnstrumemnt placcd ini the gong circuit for use when trains
are late or spécial, or at any tima w .îena temparary suspension
of the regular sigiials is desired without nîakimîg a change in
the tinie table.

[March, 1882.


