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fuels. | ]
The principal object of the invention is
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Lo all whom 1t may concern:
Be 1t known that I, Hexry McNuTT PAR-

*SON, a citizen of the United States of Amer-

1ca, residing at the city of Elizabeth, county
of Union, and State of New Jersey, have in-
vented certain new and useful Improve-
ments in Methods of Furnace Practice, of
which the following is a specification.

This invention relates to the art or method
of furnace practice and the treatment of

to obtain general increase in efficiency and
economy of operation. |
A particular object is to provide a novel

~and improved method or process for treating
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fuels particularly those having a large pro-
portion of volatile constituents iwherein the
full fuel values may be realized and the rate
and character of combustion improved.
Other particular objects are to provide a
new and valuable method of treating fuel to
a preliminary distillation or coking process
within the furnace and during its progress
to the grate; and in connection therewith to
provide for such regulation and control of
air as to permit a perfect combustion both of
the gaseous products of the preliminary dis-
tillation and of the solid residunm or coke,
to secure the delivery of fuel to the grate in
the most favorable condition, and to provide

for the adequate protection of the orate. 1

have discovered that by treating the fuel to
a preliminary distillation or coking in the
upper part of the furnace (preferably as it
progresses 1n a layer across a ‘
hearth or coking platform suitably situated
at a considerable height above the orate)
and allowing it to drop upon the grate by
gravity distinetly new and important ad-
vantages are secured. DBy proper regula-
tion of the rate of feeding, a substantially
complete coking or preliminary distillation
of the fuel is had as the laver progresses and
1ts advancing edee, which has hecome a cake
or mass of coke, may he extended beyond its
SUpport so as to break off and drop to the

~grate below. By positionine the platform

50

at a suflicient height above the erate the fall

effectually breaks up the coke into fraoments |

of a suitable size. Tn addition to the ex-
Freme simplieity of apparatis required an-

f
|

preliminary

l

other important and distinct advantage ‘is
secured by reason of the fact that the mass is
completely ignited for some time before it
breaks off, and reaches the grate 1n a burn-
ing condition, so that the fuel is fed to the
grate-to an extent superposed upon a layer
or 1mnsulation of its own ash.
1s Tound that the fragments of coke or par-
trally consumed fuel do not cake or run to-
gether but remain in an open and freely
burning condition. Even in the case of an-

thracite and non-coking coals, or other fuels

where .coking cannot be completely effected

the preliminary heating  and ignition is.
found to be of the greatest practical advan--

tage. This system of feeding is particularly
progressive grate as the peculiarly efficient
condition in which the fuel is delivered per-
mits a mueh deeper fire than is otherwise
practicable and materially increases the con-
sumption per unit of grafe area. In feeding
a traveling hearth in this manner it is
found that even if the preliminary combus-
tion has not so completely advanced as to
furnish
formed with sufficient rapidity to prevent
any destructive heating of the orate. and to
preserve the open condition of the fire, A
distinct advantage lies in the ease with
which the fire can be controlled by hand

valuable in connection with a traveling or

should it become necessary, since the novel

location of the coking platform allows ample
space for fire doors beneath through which
the fire may be reached in case the orate
mechanism breaks down. The results which
may be obtained with a progressive erate are
In certain cases materially enhaneced by mak-
ing special provision for the maintenance of
additional ash both fér insulation and for
effecting a seal at the front and rear of the

nearth where it is usually most diffcult with
- this type of furnace to control the draft.

Where this ‘is desirable T obtain the most

In practice it
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initial ash insulation the ash 1S .
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satisfactory resnlts by progressively supply-

ing a layer of ash upon the grate In addition
to the 1incidental ash of combustion. By
proper utilization of ash both mcidentally
and artificially supplied to seal as well as tn

=00

msulate the hearth the combustion ean be

carried to a very high degree. | .
It will be seen that the complete inven-
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the furnace at the front,
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by a reciprocating motion of
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‘means of a handle 16 which can

B

tion invelves not only
and efficient method
iminary treatment of
process in connectlon
{raveling grate and a
offect the sealing and insulation of the

of feeding and pre-
the fuel but also that

‘hearth.

- In the drawings, which show the Inven-
tion as carried into practice 1n an approved
arrangement of furnace apparatus, Figure
{ is a side view of the feed andl grate mecha-

nism, while Fig. 2 is a front view of the.

furnace, (the side wall of the furnace be-
ing removed in Fig. 1 on the line #—w of
Fig. 2}, |

1 prefer to introduce the green fuel into
since this-allows
o convenient connection of the operating
mechanisms of the fuel supply and the grate
progression. Such an arrangement 18 shown,
in Fig. 1. 1,1 is the setting of the furnace
chown in section, the section being taken
just within the side wall of the furnace;. 2
heine the bridge-wall. In the structure
shown, 3 18
feeding mechanism consists of one or more
hoppers 5, the lower portion being shown 10
coction. each of which supplies a fuel pushel

consisting of movable platiorms 6 and 7
loosely interlocked as at 8 and given a recip-

rocatine motion by an eccentric 9 carried
upon shaft 10. By suitable angular dis-
placements of the eccentrics the pushers or
tuel foeders can be operated at predeter-
mined intervals. Upon the shaft 10 1s a
ratchet wheel 11 actuated by 2 pawl 12 car-
ried on a rocker arm 13 actnated by a re-
ciprocating rod 14. Lwo pawls are pret-
erably utilized in practice 1 order to secure
o closer adjustment or regulation of the
angular motion to be given to the shatt 10
| the rod 14
although only one is shown the fipure.
Embracing a portion of the periphery of the
atchet wheel 11 is a shield 15, movable by
be locked
in any position by means of & bolt 17 with-
in the groove of a fixed cuide plate 18.
By suitably positioning the shield the paswl
may be prevented from engaging the ratchet
during a greater or less portion of its stroke
and by use of two pawls, one of which 18
longer than the other, the throw oif the

cntehot can be readily regulated.. Fuel 1s

diccharged from each feeder unit upon a
nlatform 19 preferably sct under an arcn 20
in the front wall of the furnace where the

layer of fuel can receive the full heat of
rodiation. In the operation of fhe pushers

(which are so regulated as to feed the fuel
no faster than 1t can be satisfactorily coked)

‘the fuel liyer is fiyst coked at its inner or
“advancing: edge and then

. pushed beyond the
plate or platform 19 and allowed to break
off and drop upon the hearth below, where

091,687

the peculiarly novel

with a progressive or
suitable use of ash fo

tinuous feeding of fuel mioht
i

stmar

o combustion arch. The fuel

nected with the ratehet mechanism.

upon the chain grate, and are

it is broken up into fragments. There may

be a separate coking platform for each

pusher unit or a common platform wide
enongh to accommodate a qnumber of them.
With a number of pusher units the coke may
be pushed out and broken off from first one
platform and then another in some prede-
termined order so as to produce a prac-
ticalty uniform feeding to the fire below.
While T have shown an approved form of
feeding device it is by no means the only
one which would answer the purpose. 1

prefer a number of pusher units acting in-

{ermittently but it is obvious. that a. con-

any suitable mechanism. for advancing the
layer of fuel.. . -
“The grate mechanism consists of the grate
frame casing 21 having a chain grate 22
running upon sprockets 23 and 24 and actu-
ated by a ratchet and pawl mechanism 25
to that deseribed in connection with
the fuel pusher. The ratchey mechanism 20
by means of a crank of short radins 26 and
a link 27 is connected with a rocker arm 23
carrving a pawl 29 engaging a large ratchet
wheel 30 fixed to the shaft of the grate
sprocket 24 whereby a slow motion of pro-

ovession ray be given to the chain grate.

The reciprocating rod 14, described In con-
nection with the feed mechanism 1s algo con-

one vod driving both the feed and grate
rmechanisms and being connected to any
suitable source of power. ‘Ihe grate Trame
casing for the greater part of its length to-

ward the rear 1s closed at its hotiom so as 1o
form a channel or conduit in which the graie

be had with
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hars on their return convey the ash deposit

from the rear to the front. 85 is an Inclined
orate hinged at the back and resting ppon or
otherwise adjusted with reference to vhe
chain orate and forming a part of the hearth
curface. 36 is a movable dumping grate
preferably formed as shown and capable of
withdrawing as within a recess 87 In the
bridge wall. The dumping grate 36 may be
carried on suitable sectors or arms, one of

which is shown at 88, and retracted by a rod

29 and a lever 40, or otherwise operated.

"

The orate frame casing is housed within the’

110
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furnace setting and a housing at the front

-l

of the furnace if forced draft is to be used

g0 that the blast admitted within the ash.

pit or grate housing may oscape only
through the grate. -
guides the ash and nneonsumed fuel upon
the dumping €

tion effects a. sai .
bridge wall. The inclined grate
dumping grate 36 may be nerforated with
openings for the admission of air so that
combustion may take place as reacdily as
i effect a
continuation of the active hearth v face

35 and the

120

The inciined grate 35

ate 86 where the accumula-
sfactory seal against the
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Beneath the dead-plate 33 of the front open-
ing of the furnace is a hinged apron 34
which rests upon the grate bars or ash
thereon. The apron may extend as shown
some distance within the furnace beyond the
edge of the dead-plate in which case the fuel
1s principally fed and banked upon the ex-
tension of the apron, the surplus falling or
being drawn off upon the grate bars as they

10 move toward the rear. A bank of burnine
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fuel of relatively great depth  may be then

maintained against the dead-plate. 81 is a |
sultable ash elevating apparatus, such as a
chain bucket conveyer driven by any suit-
able means as the gear 43 on the shaft 45

carrying the spiral gear 47 driven by a co-
operating spiral 46 on the shaft 44. The

buckets, 32, 32 ete.. withdraw ash from the

lower portion of the casing and deliver it

! upon the grate bars as they begin their rear-

ward progress.. | |
~ 48 1s an opening or inlet to the ash pit,

and 49 a blower placed therein for supply-
Ing forced draft beneath the grate.”

The operation of the furnace is sufficiently

obvious. The gaseous products of the dis-

tillation, which may be more or less com-

plete, are consumed as they are given off,
particularly if additional air is admitted

through the dampers in the fire doors 41, 41,
or 1n any other suitable manner. In this
way a practically perfect and therefore
smokeless combustion of these gaseous prod-
ucts may be secured while the position of the
coking platform is such that air so admitted
cdoes not interfere with the draft of the main
fire. -

While a certain amount of ash .drops
through the grate openings during: the op-
eration of the mechanism, the artificial ap-
plication of ash to the grate and the usual
rate of progression given to the feed and
erate mechanisms may be such as to de-
sionedly cause an accumulation of ash upon

the dumping grate against the bridge wall

which it 1s found best In practice to nor-

mally maintain until it becomes excessive,

when the surplus may be conveniently dis-

charged by temporarily withdrawing the
dumping grate.

While an approved form of apparatus for

~carrving the invention into effect has been

05
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cdescribed it is obvious that the method is in
no sense limited to the specific mechanism
set forth. This is particularly true with
respect to the feeding of fuel upon and
neross a preliminary hearth or coking plat-
form 1n the upper part of the furnace and
allowing the cake or mass of coke to break
off and fall upon and into the main fire.
Important advantages are secured by using
a progressive chain grate, but the invention
is not limited to any partienlar type of
grate, and a large proportion of the advan-
tages of the method of feeding could be

ACcross a
{ above the level of the grate and allowing it

secured with a variety of forms of grate.
While it is particularly desirable, especially
in large installations, that the process be
continnous or practically so, the continuity
of the processis not essential.

It will be at once -obvious.to one skilled in

- the art that the particular form in which

the method described may be carried into

effect 1s capable of wide wvariation to suit

cifferent conditions without departing from

the scope of the invention, . '-
I claim— ' |

1. The method described cdrisié.t-ing In pro-

gressively supplying ash to a traveling grate
i advance of the fuel, causing the fuel to

undergo a preliminary combustion at a point
above -the level of the grate, and to drop

therefrom upon the ash on the grate in a
partially consumed condition, the fuel being

dropped from a sufficient height to be broken

by its fall, and being thereafter ted. through
the combustion area on top of the ash on
the grate. SRR | o
2. The method described consisting in pro-
aressively supplying a traveling grate with
an 1nsulating layer of ash, feeding fuel
' preliminary combustion platform

to drop therefrom on to the ash deposited on
the grate in a partially consaumed condition,
the fuel being dropped from a sufficient

‘height to be broken by its fall, and being
thereafter fed through the combustion area

on top of the ash on the grate.
3. The method of furnace practice con-

sisting 1n maintaining a layer of ash upon a

traveling grate, feeding fuel across a pre-
liminary combustion hearth above the level
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of the grate, subjecting it to a preliminary .

combustion during its progress across such

hearth, and allowing it tp drop therefrom

upon the ashes on the grate in a partially
consumed condition, the fuel being dronped
from a sufficlent height to be broken by its
tall, and being thereafter fed through the
combpustion area on top of the ash on the
erate,.and intermittently dumping surplus
ash from the grate. - _

4. The method of furnace practice con-

s18ting in combination with the progressive

supplying of a layer 6f ash to a grate, the
feeding of fuel thereto.by advancing a layer

108
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of tuel upon and across a coking platform

i the upper part of the furnace, coking the
fuel as it advances across said platform,
allowing 1t to drop therefrom a height suffi-
cient to insure suitable breaking of the coke,

and feeding it through the combustion cham-

ber on top of the ash on the grate.
- 9. The method of operating a traveling

120

125

orate consisting in progressively supplying

.a layer of ash upon the grate bars, main-

taining a bank of burning fuel at.the front

of the fire and a bank of ash at the rear of

the fire and feeding the fuel across a pre-

130
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liminury co;mbustion platform in the upper
part of the furnace onto the layer of ash on

~ the graté.

LN
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causing

6. The méthod of operating a traveling
orate furnace consisting in progressively ap-
plying: ash to the grate bars, maintaining a
conl of ash at the front and rear of the fire,
maintaining a forced draft through the
orate, causing fuel to undergo a preliminary
combustion above the level of the fire and to

|
|

drop therefrom onto the ash applied to the |

orate bars in a partially consumed condition.
7. The method of furnace practice 1n con-
nection with a progressive grate consisting
in normally supplving a layer of ash upon
the grate, maintaining a
burning fuel at the front of the grate and @
ceal of ash at the rear of the grate and
ing fuel to undergo a preliminary com-
hustion above the level of the fire and to drop
(herefrom onto the ash applied to the orate
bars in a partially consumed condition.
8. The method of

grate furnace consisting in normally supply-

ing a layer of ash upon the grate bars, nor- |

seal of ash and

operating a progressive

the orate and is broken by

001,637

mally maintaining a seal of ash at each end
of the fire, applying forced draft through
the grate, causing fuel to undergo & pre-
liminary combustion

grate and to drop therefrom onto the ash
applied to the grate bars in a partially con-
sumed condition. '

9 A method of furnace

slowly across a coking
siderable height above the
fuel when coked and forced off the latform
falls on to the insulating layer ‘(}E
‘hereafter fed forward by the traveling
orate and passes through
area resting on the layer of ash deposited on
the grate. o

Signed by me at New York city this 12th

day of June 1908. ~ - -
HENRY McNUTT PARSON.
Witnesses: '
Cuas. H. PARSON,
R. H. SPURGEON.

its fall- and 1is

the combustion

at a point above the

30

ractice consist-
ing in feeding on to a travelng grate an in-
sulating layer of ash,: feeding green fuel
platform at a con-
grate so that the
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ash on -
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