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Legras's Improvements in the Manufacture of Manwre.

the letter A, which discharges the necessary quantity of powder by means of a
valve D (worked by the same mechanical arrangements as in the preceding
case) through the pipe G into the main drain. The construetion of the main
drain differs from the one before described, inasmuch as it is made in two.
parts. The upper part has its outfall contracted and opens into the lower one, 5
which is made exactly the same as the lower part of the main drain, shewn in
Figure 6. The outfall of the upper part is fitted with a valve V, which closes

it when not in use by the action of the counterbalance weight Z. A charge

of disinfecting powder is dropped on to the surface, which, when it has received

a sufficient weight of fecal matters to overcome the resistance of the counter- 10
balance weight Z, opens and precipitates the solids through the pipes A, A%,
into the receptacle A% while the liquids first pass through the holes in the valve
into the pipe Z% and thenee through the pipe Z*into the hemispherical bottom,
from which they escape into the receptacle M. The powder reservoir in this
instance consists of a case A, which contains a vertical rod B, having attached 15
to it eight cross pieces of the form represented in the Drawings. C, G, are
two guides, in which the rod B moves up and down to the extent of about four
inches. The rod rests at bottom on the valve D, which is made to open and
close the powder case by means of the spring catech E, acted on by a coiled
spring E', which is brought into play by the movement of the door R. 'When 20
the door is opened it draws back the chain S, and distends the spring E', made
fast at one end to a standard, and at the other to the catch which opens the
valve D. The rod will then descend and discharge the powder through the
pipe G into the main drain A'. On shutting the door the chain S deseends,
which allows the spring E' to collapse and close the valve D, whereby the 25
rod will be pushed up, and will, by means of the cross pieces, shake the powder
down on to the valve and prevent it from clogging in the case.

Figure 8 of the Drawings is a sectional elevation of another of my improved
waterclosets, which in its general arrangement and construction resembles the
one just described, but is provided with two receiving vessels B, B, which 20
are fitted with two valves, worked by means of a step and a system of levers in
combination with other mechanical arrangements. J is the step which is
connected to the lever U by the two rods Z, Z. The lever U is connected by
rods K, K, to the lever I, L, which is conneected by rods Z2, Z to the valve
H. The other end of the lever L, I, is fitted with a cross piece L? which has 35
attached to it a counterbalance weight M, and is connected by rods N? to the
valve G. When the lever U is depressed by stepping on the step J the valve
G will be opened and the valve H closed, but when the pressure is removed,
the counterbalance weight M will, through the intervention of the levers and
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discharged into the vessel D, and fall through the opening I"into their receiver
by causing the valve B to open. This is effected by pushing down or pulling
up the handle Z of the rod C, which is connected to one end of a shaft I, to
which there is pivoted an oscillating lever H conneeted to the valve B. When
the handle is released the counterbalance weight G- comes into play, and 5
depresses the end of the lever H, thereby raising the valve B and elosing the
opening of the basin K. The valve B is hollow and is fitted with a pipe which
passes through a slot into the pipe E, and the face of the valve B is perforated
to allow of the escape of whatever portion of liquid may not have passed
through the holes in the basin K to the liquid reservoir. This apparatus 10
consists of two parts bolted or riveted together at the line X, and is provided
with any of the arrangements before deseribed for discharging disinfecting agents
in the form of a liquid or powder on to the surface of the solid fecal matters.
Figure 15 is a sectional elevation of a modification of the construction and
arrangement of watercloset last described, and differs only in the external 15
configuration, which is round instead of rectangular, and in the mode of
working the valve. The step Z is substituted for the handle in the former case,
and is attached to one end of a lever C, centred on the pin W, which is con-
nected at the other end to the rod C', attached to the shaft I and valve
spindle II. By depressing the step Z the rod C' and the end of the valve g9
spindle H near to it will be elevated, and the valve B be thereby thrown epen.
The same movement also works the powder box by means of the chain 2°
Figure 16 (a sectional elevation), and Figure 17 (a top plan), represent a
portable watercloset, construeted according to my Invention, for the separation
of liquids from the solids of fecal substances. E is the step. D the side o3
opening, through which the liquids' and solids' receivers are introduced and
withdrawn when required, H is the pan, made of china or glazed earthenware.
I, the opening in the bottom of the pan. D is the cover, to which there is
attached a vessel or box K for conteining the disinfecting agent. A is an
opening in the cover B for introducing the disinfecting agent into the vessel K, 80
which may be stopped up when required. L is a pipe which opens at top into
the vessel K, and at bottom into the pan as shewn in the Drawing, whereby,
on lifting the cover B, a portion of the disinfecting agent will be discharged
through it into the pan H. J is a pulley, round which passes a chain Q
attached at top to the cover B and at the other end to the sliding piece N, g5
which will be drawn over and close the opening I of the pan when the cover B
is lifted up. The solids and liquids are received upon the sliding piece N.
The former remain and the latter run off down the outsides of the vessel R into
the gutter S, whence they pass into the appropriate reservoir X when the chain
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to the sides. The concave pieces opposite each other are made to communicate
by means of the vertical tubes 17, 17, placed on either side of the pump barrel.
The concave pieces are each furnished with a valve opening above and beneath
the piston, and the tubes 17 are likewise fitted with valves at each extremity
opening into the concave pieces., 20 and 21 are openings in the sides of the
tubes 17, 17. The opening 20 has the cock 22 conneeted to it to allow of the
passage of air. The metal piston is turned true and fitted to a rod of steel,
which is furnished at top with a brass bearing, to connect it to the cross head 10,
This piston is about four inches deep, and of a diameter to suit that of the
eylinder, in order that it may work freely and easily, but air tight therein. If
the length of the piston be subtracted from the length of the barrel, and the
remainder eight inches be multiplied by the superficial area of the piston (six
inches being the diameter), the result will give us the available cubical contents
of the barrel, two hundred and twenty-four cub’cal inches ; whenee it follows
that four hundred and forty-eight cubical inches will be displaced at each stroke
of the plunger or revolution of the wheel (for both pitch wheels are of the same
diameter and have the same number of projections or teeth). The capacity of
the body of the carriage or vessel is about fifty-three cubical feet, and, allowing
seven cubical feet for loss by leakage at the points of junction of the apparatus,
there will be sixty cubical feet to displace to effect the vacuum. The pump
exhausts four hundred and forty-eight cubical inches at each revolution of the
hind wheel, which is about thirteen feet in circumference, so that the carriage
will have to travel over about three thousand feet, which, with three horses har-
nessed to it, will take ten minutes to do. When the vacuum is completed as far
as practicable it will be indicated to the coachman by a whistle, which will be
blown by the entry of air when the external pressure of the atmosphere over-
comes the resistance of the spring which keeps the safety valve 49 closed.
When this oceurs he turns the handle of the valve spindle 238, and cuts off
communieation between the body of the ecarriage and the air pump. The
spindle passes through the valve, and causes at bottom a pinion 24 (see
Figure 86), into which gear on either side in front and behind two toothed
racks 25, 26. The other ends of these racks are made with rings 28, which
encircle the collars cast on the inside of the pitch wheels, and allow them to
turn freely therein. 29, 29, are feathers on the main driving shaft. The bosses
of the collars are made of larger diameter than the main driving shaft, and with
grooves to correspond to the feathers, as shewn in Figure 37. 'When the valve
spindle is turned to open a communication between the pump and the body of
the carriage the rotation of the pinion will draw the racks towards one another,

and cause the collar and pitch wheels 6, 6, to slide inwards along the shaft over
B
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the feathers, which will have the effect of making the shaft revolve with the
pitch wheels. When the vacuum is completed, or from other causes it is inex-
pedient to continue working the air pump, communication is cut off between
the pump and the body of the carriage. To do this, the valve spindle will have
to be turned in the reverse direction, whereby the racks will recede from one 5
another, and slide the pitch wheels off the feathers to the outside ends of the
shaft, on which they will turn loosely, without imparting to any motion what-
soever. 50 is a cock, which is to be shut when the vacuum is made, and
opened when the machine is being emptied; and 51 is the pipe for the inflow
of the fecal matters ; 53 is a manhole in the vessel, and 54 the cover. 10
Thirdly, my Invention consists of a peculiar construction of cock and valve
for waggons of the kind lastly herein-before deseribed. In Figures 88,89,40,41,
and 42, 0, 11, and 10, represent three cylinders.  The first or main eylinder is
pierced with two holes 4 and 5, to which two pipes are attached, which commu-
nicate respectively with the reservoir of fecal matters and a furnace, which is 15
lighted and placed on the pavement during the operation of filling the waggon,
for the purpose of consuming the noxious gases as they aseend into the waggon.
The second cylinder 11 is placed within the first, and fits accurately therein.
It is pierced with one hole (15) only, which is on a level with the opening of the
pipe 5. The third eylinder 10 is placed within the second, with a space all round 20
between the two of about one third of an inch, more or less, to allow of the
passage of air, and is also pierced with a hole (on a level with the opening of
the pipe 4), to which a pipe is attached that passes through the eylinder 11,
and is soldered to the end of the pipe 4. The feeal matters pass into the vessel
through the pipe 4 and the barrel 10, which projeets above the cylinder 11, and g5
is closed in at top. The latter is attached to two arms, which are united to a
cross head above the cylinder 10. A rod 3, fitted with a handle passing
through a hole in the cover of the eylinder 0, is attached to the eross head, -
whereby the cylinder 11 may be turned round so as to bring the opening 15
opposite the pipe 5, or not, as may be required, and consequently establish or gg
cut off the communication ; 7 is a wedged-shaped catch attached to the lower
part of the cylinder 11, which, when the latter is turned round, comes in
contact with the top of the valve spindle 8, and gradually depresses it, whereby
the valve will be raised and the cylinder 10 closed, so as to keep whatever
matters the cock and the supply pipe may contain from falling out when it is g5
removed from one vessel to another. The valve is fixed to be body of the
cart by means of the bayonet joints 13, 12, 13, 12.

Fourthly, my Invention consists of the several compounds heram-nfter
described for the disinfection of fecal matters,
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Comrouxps ror DisiNrecriNG THE WATER oF StREET DRAINs,

In these compounds the proportions of ingredients herein-after mentioned
are caleulated for one hundred gallons of the fluid to be disinfected.

First compound.—To 56 ounces of pounded stone add 6 ounces of each of

5 the following chemical ingredients: alum, marine salt, sulphate of zine, and
burnt lime. The whole to be mixed well together.

Second compound.—To 7 lbs. of pounded bricks add 6 ounces of each of
the following substances: alum, marine salt, and sulphate of zine.

Third compound.—Gypsum reduced to powder is to be mixed with the

10 chemical substances used in the second compound in the same quantities as
before.

Fourth compound.—The same chemieal products as before, and in the same
proportions as before, are mixed with 7 Ibs. of the residuum of schistus reduced
to powder.

15  Fifth compound.—7 Ibs. of old plaster (such as is obtained from the taking
down of old houses) are to be mixed with chemical products, all as before.

Sixth compound.—7 Ibs of white sand mixed with the same chemical produets,
and in the same proportions as in the first compound.

Comrouxps ror DisisFectiNg THE Liquip Portions or Frcan MATTERS
20 FROM W ATERCLOSETS.
Add to any one of the six compounds previously described 6 ounces of
sulphate of iron, 2 ounces of pyrolignite, and 2 ounces of manganese.

Comrourps FoR IDISINFECTING SOLID OR SEMI-S0LID FEcan MarTers.

Some of these compounds are in a liquid state, others in a state of powder,
95 and sometimes a liquid and a powder may be used together.

First compound (a disinfecting liquid).—Thick copperas water.

Second compound. —Pjyrolignite of soda and creosote (when the fecal matters
are not intended to be afterwards used as manures).

Third compound (disinfecting fluid).—To one thousand parts of water add

30 one hundred and twenty-five parts of nitrate of lead, and thirty-two parts of
acetate of lead.

Fourth compound.—Take about 77 lbs. nitric acid, of 36° Beaume, and
about 55 lbs. subcarbonate of lead, and dilute with pure water till the mixture
is reduced to 17° Beaumé.

85  Fifth compound.—For every one hundred parts of matter to be disinfected,
take three per cent. parts of sulphate of zine, four per cent. of carbonate of
lead, three parts sulphurie acid, and, in stormy or frosty weather, add four per

cent. marine salt, dissolved in twenty-five per cent. pure water.
L 2
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bestial dung, 100 1bs. of road scrapings or street sweepings, 1001bs. of marl,
100 Ibs. of fecal substances, 100 Ibs. of the residuum from the manufacture of
schistus, or of peat, turf, or wood charcoal, ground to powder, or of soof,
20 Ibs. of marine salt, 15 1bs. of saltpetre, 10 Ibs. of alumina, 51bs. of sulphate of
zine, and about 10 gallons of water. The whole is intimately mixed together, 5 d
moulded into bricks, and dried, after which it is reduced to powder, and spread
on the ground when it rains, at the rate of 60 bushels, more or less, to about
an aere, and ploughed in; when applied a second season, about half the former
quantity is used, and if this be done for several successive years an excellent
arable land will be thereby obtained, which will afterwards not require 10
manuring oftener than once every three years.

Sixthly, my Invention consists in an arrangement and combination of
apparatus for filtering the waters of sewers, which is represented in Figure 43
of the Drawings hereunto annexed. A is the outfull of the sewer, and B a
vessel into which the sewage water flows, and thence through the curved pipe C 15
into the reservoir . Eis a pipe opening from about the centre of the reser-
voir D into the pipe I', which is furnished with a three-way eock F', which is
fixed on the spindle P. T is the barrel of the coek. The pipe I opens at
Lottom into the lower part of the eylinder G, underneath the piston U, and at
top above the water wheel J, enclosed within the casing I, which is fitted with ¢g
an outflow pipe K for the escape of water from the wheel. L is a shoot which
receives and guides the disinfecting agent into the interior of the vessel B.
N is a vertical shaft, supported at bottom in the bearing K, K, which passes
through the stuffing box M in the top of the vessel B, and has attached to its
lower part several beaters or mixers 0, 0. The piston rod V has teeth cut o5
on one side, and passes through the guide box X, gears into the pinion ¥
keyed on the axle of the toothed wheel Z, which gears into the pinion Y% -
C, C, are standards which support the bearings of the toothed wheels before
deseribed. D? is the shaft of the water wheel (supported at the other end in
the bearings L% on which is keyed the toothed wheel E°, which gears into gp
and drives the toothed wheel F* keyed on the shaft of the powder box L3
which is constructed after the manner of the one before represented and
described, so that it may furnish an intermittent discharge of disinfecting
powder through the hopper L to the sewage water in the vessel I3, and be inti-
mately mixed therewith by the action of the beaters 0. G'is a bevilled 35
toothed wheel keyed on the shaft D? which revolves with it and gears into the
bevil wheel G* on the top of the vertical rod N, whereby the beaters which it
carries will be made to revolve. W, W, are two journals which support the
shaft of the water wheel. D’ is a handle for turning the pinion Y%, The
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operation of this apparatus is as follows :—-As the water flows into the vessel I3,
the disinfecting agent is discharged into and intimately mixed with it by the
revolution of the beaters; it then passes into the reservoir D, whercin the
impurities are precipitated ; the attendant turns the handle I3%, and thereby
draws the piston from the bottom to the top of the eylinder; he then turns the
cock T, and opens communication between the reservoir D, the lower part of
the pipe F, and the eylinder G; when the eylinder is filled with water the
attendant turns the cock I', so as to cut off communication between the reser-
voir and the pipe F, and opens it between the cylinder and the upper part of
the pipe F; he then removes a paul from the toothed rack or piston rod, and
allows the piston, which is weighted, to descend, whereby the water will be
expelled from the cylinder through the pipe F on the top of the water wheel,
and consequently causes it to revolve ; the rotation of the water wheel and its
shaft will cause the powder box and beaters to revolve; when the piston has
arrived at the bottom of the cylinder the attendant draws the piston up, and
admits the water beneath as before, and so on for each operation.

Seventhly, my Invention consists in constructing public urinaries and refuse
water-sinks in such manner that any liquid maters passing through them may,
at the same time, be disinfected. Fig. 44 is a front view, and Fig. 45 a side
view of this structure. A is a vessel which may be made oblong, square,
round, or triangular, according as its situation may allow; it is furnished with
three bottoms BB, C, and D, the two upper bottoms B and C are moveable,
and are perforated with holes of about one sixth of an inch in diameter, like
the bottom of a filter ; the third or lowest bottom I is fixed by soldering, and
forms the bottom of the whole apparatus. The space E between the sccond
bottom C and third bottom D forms a reservoir, into which the urine or foul
water to be disinfected flows through the holes in the first and second bottoms.
When the second bottom is in its place, previous to introducing the upper
bottom I cover it with a layer of hay, upon which I lay some charcoal or
refuse tan carbonized ; I then add a layer composed of sulphate of iron, sulphate
of zine, and sulphate of copper, and over the whole I place the upper bottom I,
A hole is pierced in one of the sides of the reservoir L about an inch from the
bottom, and a pipe G is soldered to this hole, through which the urine or foul
water may flow away. A disinfeeting liquid apparatus H, such as has been
described under a former head of this Specification, may be fixed to the back I
of this urinary or sink, so that the liquid from the apparatus may trickle or
run down the whole length of the back, and remove any alkaline or other solid
deposit which may have been left or poured thereon. The apparatus can be
cleaned out once or twice a week, and the deposits removed and employed for
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