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Newton's Impts. in the Carbonization of Coal for the Manufacture of Gas, &e.

second, to regulate the flow of gas in pipes laid underground, or to supply
gas to the consumer at a more equable pressure.

I will only describe two arrangements of apparatus for carrying out the first
part of this Invention, but desire it to be understood that I do not confine
5 myself thereto, as various modifications and analogous arrangements may
- be employed without departing from the nature and object of this In-

*  vention. .
The first apparatus is represented in Figs. 1, 2, 3, and 4, Sheet L. of the
1 accompanying Drawings. It may be made to work either with or without
- 10 an extractor, according to whether it be desired to collect the gas for
illuminating purposes, or to employ it as fuel in the carbonization of the coal.
The distinetive characteristics of this apparatus are to allow of the coal being
operated upon, and the coke discharged in large masses to cool the coke without
the contact either of air or water to work continuously, that is, without stopping

15 to discharge and recharge the apparatus, the discharge of the coke being nearly

simultaneous with the introduction of a fresh charge of coke, to obtain gas
per-carburetted, or to a greater degree than is ordinarily produced, the
apparatus being maintained at a higher temperature by reason of the
simultaneous charging and discharging to apply a portion of the gas as fuel

20 to effect the distillation of the coal, and lastly, to eause the calorie to circulate
4 in such a manner as to utilize it as completely as possible,

: The conditions necessary for obtaining these results are, first, that there

should be two chambers placed contiguous to each other, in such manner that
i the first chamber may easily discharge its contents into the second almost
~ 25 instantaneously in a lamp, and without the necessity of employing the manual
5 labor required in the present apparatus; second, that the caloric be caused
~to circulate by means of a peculiar arrangement of channels or flues.

This apparatus is constructed of brickwork and east and wrought iron or
other suitable metals, and is provided with one or more fire-places or furnaces,
E 30 By means of a suitable arrangement of registers, the products of eombustion

of one or more fire-places may, before proceeding to the chimney, be con-
ducted successively or simultaneously to any number of apparatus. In that
case each fire-place need only furnish its own quantity of heat. Near the
fire-place or fire-places is placed the chamber in which the distillation
85 of the coal is eflfected, and which is therefore ecalled the distilling chamber.
It is represented in the Drawing as constructed of brickwork, and has an
opening at top for the reception of the charge. This chamber is surrounded
by flues for the circulation of caloric, and is curved longitudinally to the
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degree necessary for the reception of the charge of coal, and its discharge
when converted into coke. This curve must bhave the same radius at all
points, in order that the mass of coke may be discharged freely without
injury., This curve is so placed as to have a greater inclination at its upper
than at its lower part, and this inclination might even assume a vertical 5
position. The same holds good with the second chamber, which will be
described under the name of the cooling chamber. It is situated at the lower
extremity of the distilling chamber, and is intended to receive the coke there-
from and cool it. These two chambers are made to communicate by means of -
doors or covers which are opened and closed by means of a crane or -any 10
other suitable mechanical contrivance. The 'cooling chamber is constructed

of masonry. It is supplied with air by means of flues outside, and has a door

at its lower extremity through which the coke is extracted.

In Figures 1, 2, and 3, of Sheet I, A represents the fire-place furnished
with a door A'; B is the ash pan; C, the distilling chamber; D, the upper 15
opening of distilling chamber furnished with a cover D', which turns on a
hinge D?, and is worked by a chain D*; E is the lower opening of the dis-
tilling chamber, furnished with a stopper E'; F is the cooling chamber; G,
the upper orifice of the cooling chamber furnished with a cover G'; G?is a
frame mounted on the inclined plane and furnished with a trap G*; H is the 20
lower opening of the cooling chamber, and is furnished with a moveable cover
for the extraction of the coke; I is the dome or top of the furnace ; I', dome
for the distribution of calorics I° flues for the circulation of caloric; I¥, flues
for the escape of the caloric and incombustible vapours ; J isa horizontal flue,
and K, K, are channels for ventilating the cooling chamber ; L is the chimney 25
for the extraction of the gas, and is provided with a cover L'; L2, L& are
pipes for the extraction of the gas; I? L3 are covers to the apertures for
cleansing the same; M is a plunger working in the hydraulic main N, and
forming an hydraulic joint; O is a chimney for conducting the gas to the
fire-place or direct to the chimney J, and having a cover 0'; P is a commu- 30
nicating pipe between the chimnies L and O; Q, the upper railway on which
runs a tilt waggon Q'; QF, the lower railway on which runs a moveable crane
Q% having a counterweight Q', and worked by chains Q°, for the purpose of
opening and closing the apertures E and G by raising or lowering the covers

£, GL 35

The whole apparatus is constructed upon an inclined plane, the distilling
chamber G being set upon a curve, its degree of inclination increasing to the
top. This chamber is heated by means of the fireplace A and flues I*; it has
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also an orifice D at its upper part (which is furnished with a cover D') for the
reception of the charge of coal with which it is fed by means of the tilt
waggon Q' that runs upon the railway Q.
Before feeding in the coal the lower opening E is closed by the cover E.
5 The gaseous products pass off through the chimney L and the pipes L* to the
hydraulic main N ; this latter may if found convenient be situated at any other
suitable part of the apparatus.
: The cooling chamber F (Fig. 1), is situated at the lower extremity of the
- distilling chamber. It is furnished with the external ventilating flues
10 K, -K. The upper opening G of this chamber is provided with a cover 2%,
and its lower orifice. H with a cover H'. When the coal contained in
the distilling chamber has been converted into coke, the ineandescent
mass is transferred entire to the cooling chamber F. I'or this purpose
the lower eover E' of the distilling chamber-and the upper cover G' of the
. <15 cooling chamber are simultaneously removed by means of the draw chains @
f connected with the moveable erane QF, and the mass descends by its own
weight from one- chamber to the other; the covers are then replaced and
properly luted. In order to facilitate this latter operation, the inelined bed
G?® between the two covers is lowered, and this space thus remains open until
- 90 the luting is removed. When several apparatus are set up contiguous to
each other, the products of combustion may be-caused to pass from one to the
other through the flues I*. The gases not suited for illuminating purposes
may, after each operation, be conducted to the furnace A through the flues P;
should it not be required to use any of the gases for illumination, they may be
25 employed as fuel to aid in the carbonization of the coal. In this case the
' apparatus for extracting the illuminating gas is not employed, and the whole of
the gas is treated as has been above described for the combustion of a portion.
The air necessary for the combustion of the gas is introduced through flues
adapted for that purpose, and in this case the fire-place A is made smaller, as
80 it is fed only with refuse fuel.

It is searcely necessary to observe that the distilling chamber may be con-
structed of metal or in several parts of fire clay, and that it may be worked
either with or without an extractor.

It is necessary when charging or diseharging the distilling chamber to shut

35 it off from the action of the extractor, in order to avoid any admixture of air
with the gas. This is effected by means of the apparatus represented in Fig. 4
(Sheet I.). N is an hydraulic main, R is a pipe for the entrance of the
gas, S is a cylinder in which the plunger M works, its lower end being
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wade to dip into the water in the hydraulic main, and thus form a water
joint; S!are pipes concentric with the plunger. The plunger is affixed to
arms S° connected to the rod S* which rod works in the stuffing box S* and
through guides S°; it is provided with stop pieces S° by which its length of
stroke may be determined. The working of this hydraulic key will be under- 5
stood from the above deseription; it is scarcely necessary to observe that in
order to arrest the flow of the gas, it is only requisite to lower the plunger
into the liquid. '

This apparatus may also be applied to an extractor as an hydraulic valve,

The second arrangement of apparatus is represented in Sheet II. of the 10
Drawings, at IYigures 1, 2, and 3. The principal points of dissimilarity
between this arrangement and that represented in Sheet I. are, first, that the
cooling chamber is dispensed with ; secondly, there is a difference in the form,
arrangement, and nature of the materials constituting the distilling apparatus ;
and, thirdly, the gas is obtained without the hLelp of an extractor. 15

In this arrangement also the distilling chamber is curved, and the gaseous
products of distillation pass off by the pipe I. A is the fireplace, having a door
A'; B, the ash-pit; C, a curved retort constructed either of cast iron or clay;

D, the upper or feed opening, having a cover D'; E, the lower or discharge
opening, having a cover E', which may either be hinged or made to slide up 20
and down ; F are flues for the cireulation of ealorie; G, exit flues for ealoric 3
10, horizontal flue ; I, pipe for the extraction of the gas; J, plunger red; K,
plunger ; L, hydraulic main ; M, railway ; M, tilt waggon,

The second part of the Invention relates to a means of regulating the flow
of gas, and may be adapted either to pipes running underground or at the o5
houses of consumers.

The regulator to be applied to service mains or pipes running underground
consists, firstly, of a valve whereby the section of the aperture for the flow of the
- gas may be determined or regulated ; secondly, a float for giving motion to the
mechanism, and which is operated by the action of the gas ; thirdly, a counter- 3¢
weight for regulating the minimum degree of pressure under the influence of
which the gas is to flow ; fourthly, a second weight for determining or
regulating the pressure of the gas; and, fifthly, a metal casing enclosing the
whole, so as to form one piece with the pipe. This regulator is represented in
Sheet 111, of the accompanying Drawings, at Figures 4, 5, 6,and 7. A is 85
the entrance pipe for the gas ; B, exit pipe for the same ; C, the cover ; D, the
casing for the valve; D', D', guide pieces ; E, the float or bell suspended from
the beam I by a flexible rod G; II, the regulating valve mounted on a
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valve rod I, and having a conneeting rod I'; J, J, pipes leading to the atmo-
sphere; K, a water tank ; L, bearing for the beam ; L', rod mounted upon the
beam at a given angle; M, chamber oceupied by gas ; N, minimum counter-
weight; N', progressive counterweight or weight for regulating at will the
- 5 pressure of the gas; O, rod of minimum counterweight; P (Fig. 5), cock.
Q, Q. circular pipe¢ S, cheeks of the case D.

The valve II is composed of four parts ; first, the valve properly so called ; it
is made by preference of a rectangular form, and is mounted so as to turn very
freely ; second, the casing D in which it works, having two cheeks S, S', which
10 enter the pipe A and chamber M. The valve in its movement is always in
contact with the cheeks S ; third, the two guide pieces ), 1), fixed above and
below in opposite directions. A small hole is made in the lower one to allow
the waters of eondensation to run off.

The float consists of a bell E. The metal tank K is ecircular, and has a
15 chamber at one of its sides ; the large circular portion is for the reception of the
bell E, and the small chamber receives the minimum counterweight N ; this
tank and its chamber are partially filled with water. On the sides of the tank
are formed two tubes, which lead to the pipes A and B, and to its flanged top
is fastened the cover C. The pipe J, J, is for the passage of air between the
level of the water and the top of the bell. In order to avoid any sudden action
of the valve, air can only pass into and out of the bell IX through the pipe J, J,
the opening of which is only of a certain size, The pipe J, J, is divided below
into two branches ; the first leads to the surface of the ground, and is provided
with a cock which communicates with a manometer, and thereby allows the
conditions under which the float is working to be ascertained. Near this
manometer, at one side of the tube leading thereto, is an orifice for the passage
of the air necessary for the play of the float. Through this orifice air may also
be introduced by means of a blower under the bell in quantity proportioned to
its eapacity, and the orifice being plugged up the float will resist any pressure
in the chamber M, and the gas will continue to circulate as if the apparatus
were not in existence. By this means the power is reserved of neutralizing
eventually the action of the ecompensator upon the gas in the pipes without in any
way disturbing the surface of the ground. The office of the second branch J,
which is underground, is to allow any water to run off which might accumulate
8! in the pipe J, J ; it terminates either in a syphon or a cock P. In the latter
case the cock is surmounted by a vertical pipe, the orifice of which is on
a level with the surface of the ground, and by means of which the cock
may by a red be opened or closed at pleasure. It is indispensable to shut
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this cock when it is desired, by the introduction of air as above deseribed
to prevent the gas from acting on the float.

At the side of the manometric cock are two other ecocks communicating with
the gas pipe by means of small tubes, one placed before and the other behind
the compensator, and put into communication with the monometer in order 5
to ascertain the pressure of the gas before and behind the valve of the eoms.
pensator. These three cocks, as well as the manometer, are contained in
a casing situated near the apparatus. On a level with the pipes A, B,
(Figures 4, 5, 6, 7,) is a circular channel Q, Q, for the passage of the gas,
when the capacity of the chamber M is lessened by the ascent of the bell. 19
The counterweight N is composed of dises of metal mounted upon the
rod O, each being of a certain weight corresponding to a given degree of
pressure. The rod O extends below, so as to allow the counterweight to act
completely below the level of the lowest part of the pipe A, and so that
the bottom of the chamber stopping its progress shall arrest the ascent of the 15
bell E.

The beam F is attached at one end to the bell E, and at the other end to
the rod O of the counterweight, by flexible steel rods G, G.

The apparatus thus constituted gives out the gas at a determinate pressure,
but this pressure beeomes modified on passing through the pipes, in proportion 2g
to their size and the speed at which the gas is flowing, which varies according
to the consumption. The apparatus should therefore, in order to perform
effectually, give out the gas at a pressure proportioned to the consumption,
and at progressive degrees in a ratio corresponding to the speed at which
the gas is flowing, This result is obtained by means of what the Inventor 25
denominates the progressive weight N', which is mounted upon the rod L!
(Iig. 1), and admits of the increase of pressure under which the gas is to
flow to be determined at pleasure. The effeet of this arrangement is to
increase the action of the minimum counterweight N' in proportion to the
inclination of the beam, the play of which displaces the centre of gravity of the 30
progressive counterweight N,

The general casing (see Iig. 1) is composed of the parts above deseribed
(viz'), the tank K with its eircular channel Q, Q, the valve case D, and the
cover C. This cover possesses sufficient internal capacity to allow of the
play of the beam, and is provided internally with ribs to enable it to resist the 35
pressure of the ground, and thus to ensure the safety of the apparatus. The
pipe A is under the influence of unregulated pressure. The valve H deter-
mines according to its position the section of the aperture for the flow of the
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gas. The internal space M behind the valve contains the gas, the pressure
of which is regulated, and which flows out through the pipe B. The degree
of pressure under which the gas is required to flow is regulated by the ascent
of the bell float E, and this ascent is determined by the action of the counter-
weights fixed to the beam I, the bell E being put in communication with the
atmosphere by the tabe J, J.

In the position of the bell float, shewn in the Drawing, it is supposed that
the pressure of the gas contained in the space M, M, is greater than the
tendency of the float to rise. In this position the valve H acts against the
entrance of the gas until that contained in the space M, M, undergoes a
diminution of pressure which allows the float to ascend and open the valve to
the required extent. In faet, if the pressure of the gas increases in the space
M, M, the float by descending moderates by the play of the valve the entrance
of the gas; if, on the contrary, the pressure of the gas tends to diminish the
float by ascending allows of the entrance of more gas at progressive degrees
of pressure according to the rate at which it is flowing out. It is evident that
by this means a pressure is obtained, regulated according to the rate at
which the gas flows out, occasioned by a greater or less consumption. The
gas does not enter the inside of the bell float E, which is by means of a pipe
in communication with the external atmosphere; the gas in its passage
through the apparatus does not undergo any change of direction, nor does
the apparatus require to be of large dimensions. The water of con-
densation which may be in the pipes underground will oceasion no incon-
venience; on the contrary, it serves to replenish the tank K, containing the
float. To conclude, the apparatus cannot be injured by damp, as all the parts
are saturated with gas.

A form of regulator more especially intended for the use of consumers is
represented at Figures 1, 2, and 3, in Sheet III. A is the entrance pipe for
the gas; B, the exit pipe for the same ; C, the cover; D, a horizontal partition;
E, the bell or float; F, the beam ; I, a segmental arm of the same ; I, a steel
suspension rod ; I3, the other end of the beam furnished with a counterweight
F*; G, a vertical or inclined rod, provided with a progressive counterweight G*;
H is the valve ; I, in Fig. 1, is a horizontal shaft, having a fork I', and having
at its centre a spindle I3, and working in a stuffing box I*; I crank attached
to the shaft I; I° stop piece; J, atmospheric pipe; J' waste pipe; K, first
lower receiver; K, second receiver; L, support for the beam; M, third
receiver ; P (Fig. 8), stopper to opening for drawing off water; R, air tube;
S, stop piece for the beam ; T (Fig. 3), feed opening. In this arrangement,
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the lower part K of the apparatusis a receiver, fed by the pipe J, for the
products of condensation, and also for reeeiving any superfluous waterwh ich
may be contained in the capacity K', by the syphon pipeJ'. At the lower
part of this receiver K is a screw plag. P, Fig. 3, for drawing off the
water. The opening R is furnished with a pipe called a safety pipe ecommuni-
cating with the outside of the house. Its object is to allow the introduction
or expulsion of air in the bell float E, aceording to its upward or downward
movement. The object of this pipe is also in case there should be a lack of
water in the apparatus, and consequently danger of gas entering the pipe J,
to carry it off from the dwelling, and by that means avoid any danger.

It will be seen, on referring to the Drawings, that the tank or capacity K
is filled with water as high as the upper orifice of the pipe J%, by means of the
supply pipe T, Fig. 3. The gas escapes from the apparatus through the pipe
B. D is a partition having an opening in which the valve H works, and at
the lower part of this valve, the bell or float E is attached. Above this
partition is another chamber M with a pipe A for the entrance of gas; this
chamber is closed by the cover C, and contains the remaining mechanism of
the instrument, which is composed of the support L for the beam I, at one
end of which is attached the steel suspension rod F? supporting the valve H
and the flont E; at the other end F? of the beam is a weight F% intended
to form an equilibrium to the different parts attached thereto, and also tor
determine the minimum pressure under the influence of which the gasis
compressed in the chamber K.

Upon the shaft of the beam is mounted a rod G, set at any required angle,
and provided with a counterweight G'. This counterweight is intended,
according to the position of the beam, to inerease or diminish the value of the
weight T, and to modify the progressive pressure under the influence of which
the gas is required to flow.

From the above deseription it will be understood that the fixed and minimum
or progressive degree of pressure may be obtained within any desired limits by
bringing either of the weights nearer to or further from the shaft of the beam
or other analogous part. For this purpose the weights are made adjustable
either on the end of the beam or on the rod G; or the same result may be
obtained with a single weight by adjusting it in such a manner that its move-
ment shall displace it from its centre of gravity.

In the example above given, it will be observed that the beam in its longi-
tudinal extent describes an angle, which may be infinitely varied and produce the
same result; this is the same also with regard to the position of the rod G, as
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respects the beam, as the means indicated consists in changing, by the play of
tne beam, the centre of gravity of the counterweight or counterweights G' and
I%,  The piece S is intended to limit the course of the beam I', by adapting
thereto two stop rods. I is a small shaft passing to the outside of the appa-
ratus through the stuffing box I°, and worked by the erank I*, In the middle
of this shaft is a fork I', which is capable of being brought into contact with
the spindle I" affixed to the beam. The object of this arrangement is by the
rotatory movement of the shaft to raise by the action of the fork I' and the
spindle I" that end of the beam, and with it the valve, and allow the free
passage of the gas.

It will be understood from the above desecription and Drawings that the gas
enters the upper chamber M through the pipe A, from thence it passes through
by the valve way to the chamber K, whenece it makes its escape through the
pipe B. The opening of the valve is dependant upon the movement of the
beam, and the influence of the counterweight or counterweights, the action of
which is to raice the float I, and consequently the gas contained in the
chamber K is submitted to a given pressure, under which it flows out. Should
this pressure tend to diminish, the float will by rising open the valve and allow
an increased quantity of gas to pass. If, on the contrary, the consumption of
the gas is less than the supply through the valves 11, the pressure, by inereasing
above the float, will cause the valve to descend and diminish the area of the
exit aperture for the passage of the gas.

It will also be understood that the greater the extent to which the valve is
open the greater will be the pressure of the gas above the float, as the beam
by its movement increases the relative power of the counterweight or counter-
weights, by displacing the centre of gravity of these latter, which arrangement
allows of the application of progressive pressure to the flow of gas.

Having now described this Invention, and the best means with which I am
acquainted for carrying the same into effect, I desire it to be understood that
I do not intend to confine myself rigidly to the details above given, as they
may be variously modified without departing from the nature of the Invention.
I would also observe that although, in order that the various improvements of
which the present Invention consists may be more clearly understood, I have
thought it necessary to explain in detail various parts which may have been

85 before known and in use, yet I do not by any means intend to claim them as

forming part of the present Invention, except when they are combined and
arranged in the manner herein-before set forth; but that which I consider to
be new, and therefore desire to claim as the Invention seeured to me under the
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above in part recited Letters Patent, is, as regards the apparatus represented
in Sheets I. and II. of the accompanying Drawings..

First, the arrangement of the distilling chamber or eoke oven with or without
the stationary cooling chamber, in combination with the furnace or furnaces and
flues or channels for the distribution and transmission ef caloric from one 5
apparatus to the ether. -

Second, I claim constructing upon a curve the chamber in which the
operation of distillation or carbonization is effected, which curved chamber is
placed at the degree of inclination most favorable to the feeding in of the coal
and discharging of the coke. 10

Third, ¥ elaim placing or arranging the cooling chamber in such a manner '
that it may form a continuation of the distilling chamber.

Fourth, the mechanical arrangements and apparatus by means of which the
coal is fed into the distilling chamber, together with the other arrangements by
means of which the distilling and cooling chambers are put in communication 15
in order to allow the charge to pass from one ehamber to the other when the
coal has been converted into coke.

Fifth, the general arrangement of the apparatus which enables the coal to
be operated upon in such manner as to obtain coke of greater density than at
present. a0

Sixth, the railway and moveable crane placed upon the inclined plane for
the purpose of working the moveable covers of the distilling and cooling
chambers. _

Seventh, the arrangement by means of which the gas may be collected for
illuminating purposes or wholly or partially applied to heating purposes. 25

With regard to the regulator represented in Sheet III., I claim the peculiar
construction and arrangement of the same for the purpose of regulating the
flow and distribution of the gas to consumers, as above shewn and deseribed.

And I claim particularly the use of the arm G and progressive weight G*
in Fig. 1, and the arm and weight L' and N* in Fig. 4. 30

In witness whereof, I, the said Alfred Vinecent Newton, have hereunto
set my hand and seal, this Twenty-seventh day of November, in the
year of our Lord One thousand eight hundred and fifty-one.

(L.s) A. V. NEWTON.




























