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To all whom it may concern:

Be it known that I, Hexry L. Domeriy,
a citizen of the TInited States, residing at
New York city, in the county of New York
and State of New York, have invented new
and useful Tmprovements in Processes of
Regulating the Pressure in Gas-Producing
Apparatus, of which the following is a
specifiction. ,

My invention relates to a process for reg-

ulating the pressure in gas producing ap-

parstus and partienlarly in that kind of
such apparatus in which a combustible gas
is formed by subjecting fuel in a deep bed
to combustion by a limited supply of air.
The object of my invention is the pro-
vision of a method whereby, in apparatus
of the kirid mentioned, the pressure in the
gas producer may be brought to and main-
tained at any zone thereof at a point, above,
below or at atmospheric pressure, wherely
the danger of explosion due to a sudden in-

“rush of -air into the producer through the

opening of a door or poke-hole at a point
thereon where a partial vacuum may exist,
or to a leakage of gas to the outside air dne
to a plus pressure at the point of opening,
may be avoided. ‘

In-the operation of gas producers it has
heretofore been the practice to either in-

duce the draft through  the. producer by

means of an exhauster or force it through
by means of a blower or injector. Either of
these methods of operating a producer

- labors tinder the objection’that for a given

‘rent passing therethrongh.

speed of driving the producer (a given rate
of gas production) the pressure conditions
at any given zone in the producer are prac-
tically constant and invariable. There is no
possibility “of altering the pressure at any

"zone in the producer without at the sime

time varying the volume of the draft cur
rent passing _ Therefore, if
it 15 desired; for example, to bring the pres-
sure in tlie upper part of the producer above

.the fuel bed to exactly the pressure of the

atmosphere, so that the poke-holes may be
opened for barring the fuel bed; it is neces-
sary in the present type of producers to
reduce the draft current until the desired

ressure conditions have been established.
'his statement is true in connection with
either suction or pressure operated pro-
ducers. . On the other hand; by the method
of operating a producer herein revealed and
clainied, T can exereise an_absolute. control

over the pressure conditions in the producer
and produce any desired indicated ressure
at any given point without causing any
variation in the speed at which I am driv-
ing the producer, 7. e., without causing any
variation in the volume of gas made. T can
bring the pressure above the fuel bed to
neutral or atmospheric pressure ‘when I
want to open the poke-holes for poling the
bed, or I can bring the pressure in +he ash-
pit to the same point when I want to open
the ash door for the purpose of rcmoving
the ash, without affecting the prcduction
of gas or the temperature conditions in the
producer. .

In the accompanying drawings 1 have
shown 'in diagrammatic form an ippara-
tus suitable for applying my inven:ion.

Figure 1 is a diagram showing the ap-
paratus in elevation applied to a down-

draft producer. Fig. 2 1s a similar view of .

the producer and connections betwesn pro-

“ducer and recuperator of the apparstus ap-

plied to the ordinary wp-draft prodicer.
1, indicates the producer; 2 a recuperator
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«r hest-interchanger for transferring the.

heat of the gas leaving the producer to the

entering gaseous current; 3.an exlauster;

4 u blower; 5 is the discharge pipe of the
bl
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blower 4, having a valve 6; T is a cross flue -

distributing the air to the air flues 8 of
the recuperator 2; 9 another cross flie con-
necting the flues 8, at their discharyre end;
10 a conduit conducting the heated air to
the producer and*having a valve 11 12 in-
dicates the fuel bed of the producer, the
upper surface thereof being delinezted by

the line A A; 13 is the gas conduit conduct-

ing the hot producer gas to the distributing
cross flue 15 and having ‘a valve 14; 16 in-
dicates-the .gas flues of the recuperator; 17
a. cross flue connecting the various flues
8; 18 is a pipe conducting the gas from 17
to the suction pipe 19 of exhauster 3;
0 is the discharge pipe of exhauster 3, hav-
ing a valve 21; 22, 23 and 24 are giges: or
manometers placed at different zones of
the producer to indicate the pressure there-
in; 25 is the charging hopper of the pro-
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ducer having the charging mechanism 26; .

197 are poke-holes in the top of the producer

for the purpose of providing access to the
interior thereof for barring down the fuel
beds; 28 is the ash pit of the producer; 29
inidicate a system. of water pipes for sup-

plying water to the recuperator 2 when the
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«temperature conivol of the pmdm:(%z' is ef-
fected by means of water; 80, 81, 3% and 33
are valves regulating the wpplv of water
to the flues 8 of ‘h{* x(cnmmmz'; 34 1s the
,Jtutmn pipe of the Llower 4, having a duin-
per 35 for xogulatmg the admission of air
thereto; 86 indicates the space n ihe pro-
ducer above the fuel bed; 87 1= an air inlet
te pipe 5 controlled by a valve 355 39 s the
ash-door of the producer; 40 indies tes poke-
hioles in the walls of the producer just above
the ash zope. :

In Fig. 2 the numerals with the super-
seript pume indicate the same p‘h s as the
corresponding nwmerals in Fig. 1, applied
to an.up-draft producer.

The method of operating the particular
apparatus - shown in Fig. T is ag follows:
A bed of ignited fuel is built up in the pro-
ducer in the custornary manner familiar to
those skilled in the art. By means of the
exhauster 3 and the blower 4 a draft is es-
tablished through the pmumel air. from
‘blower 4 passing through the pipe 5 to
the cross flue 7. From 7 it is distributed to
the air flues 8 of the recuperator, passes
‘through these flues and enters the cross flue
9, thence through the pipe ov conduit 10
to the upper part of the produeer above the
fuel bed. Under the action of the exbauster
3 in cennection with the blower 4 the air
current entering above the fuel bed is drawn
down therethrough, reacting with the in-

candescent fuel and formmg producer gas. .

This gas: passes to the ash pit 28, and fln_m
thence' through the cenduit or pipe 13 to
the cross flue 15 of the recuperator. From

5 the hot gas passes to the several gas flues
lf‘u through 16 to the cross flue 17, and trum
a7 through 18 and 19 to the exhauster 3,
and thence to a gas holder or place of use
when used directly.

In the type of recuperator shown, the gas
flues 16 are a set' of parallel return-bend
flues enveloping the. air flues 8. The travel
of the producer gas is therefore parallel but
in the reverse direction to that of the air
current.

By this device I trfmsfel to the rhaft cur-
vent supplied to the produeer most of the
sensible heat of the producer gas. - -

It is well known to thase skilled in the
art that it is necessary for cconomiral op-
eration to supply to the draft current flu—
pished to the producer some agent such as

waler vapor, or carbon mmﬂn. w'w-h being

converted into combustible gases rxwabs
thereby the excess heat of the fuel bed. By
snitably regulating the proportion of water
or carbon dm\u] supplied to the prodicer;
the temperature thmﬁom may be maintained
within safe }im;*& In the qpparum shown
T muy vse either water or carbon dioxid for
this regulation. If T am using carbon di-
0x1d I mnnect the pipe 34 of the blower 4

v ]‘;&low atnicsplieric
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with some source of carbon dioxid, such as
products of combustion for instance. Then

by adjusting the dampers 35 and 38 I can.

furnish to the producer a draft.current con-
taining any proportion of air and of the
pxmlmts of combustion that I may desire.
It I wish to use water I supply the requisite
gquantity to the air flues 8 by means of the
pipes 29 and valves 80, 81, 32 and 33. In
the flues 8 the water is evaporated by the
heat transferred from the hot producer gas
and is taken up by the air currént and con-
veyed to the produger as vapor..

Assuming that’ the producer has been
brought to its: norinal - working condition,
it it 1s desired to bring the pressure in the
npper part of the fuel chamber of the pro-
dueer abgve the fuel bed to atmospheric
pressure without affecting the quantity of
eas made (when charging the producer for
instance) this can be done in two ways.
The first is by regulating the $peed of the
exhauster and- blower” and “the other is by
manipulating the valves and’ dampels with-
out ehanging fh(, speed of 3 and 4. By the
first metlmd ssumitg that the pressure in
the space 36 1s ﬂbov ztmo%pherm, I increase

the speed. of exhauster 8 and decrease the.

speed of blower 4 until the gage 24 reads
zero, that is, atmospheric pressure is indi-
(xtml(_x\ hen the original pressure in 36 is
[ decrcase the speed of
exhauster 3 and increase the speed of blower
4 until 24 reads zero as before, By the sec-
ond methad T run 3'and 4at constant speed
and effect the reguldtion by manipulating
valves 6 and 21 until the gage 24 réads zero.

()1 dinarily, the latter method is the prefer-

able one as it 15 simpler to operate the valves
6.and 21 than to regalate the steam supply
to the engines driving 3 and 4, or to regulate
the pressure by varving the speed of the
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motors when a v armble speed mntor dr'ne 13

used.
Tt is evident thal if we tun 3 at (‘onstdm,
sp( ed, the volume of gas which it will pass

ina given time will vary, in' the-first place,.
“with the pressure 6f the gay on the suction

exde of the fan, and-in the second place, with
the pressure on the discharge side. Like-
wise. with the fan 4. Under normal work-
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ing conditions-it 1s, ubmllv, preferable to -

operate the producer under a more or less
diminished pressus
n 18 (le‘nn that "1 ca

rate’ my producer
33 T so desire. In

there will 'exist a

(} ‘the sps{c,
phm ic pressure T Start blower 4
and pavtially: close’21. is |
this closing ol 217

ent that

and supplying the air through 5 by forced

- By opening valve 38,

Hatfrom the valve
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is pecessary owing to the-
Fact that 11\' putting’ the bloaver: ip action

130




1,008,

instead of induced draft I have raised the
pressure throughout the system up to ex-
hauster 3. Since T am assuming this run at
constant speed, it is evident that, the in-
crease of pressure on the suction side will
result in a greater volume passing through
in a given time unless the pressure on the
discharge side is increased by (in the appa-
ratus shown) throttling the area of the dis-
y charge outlet. ’ '

By properly manipulating 6 and 21 the
pressure in 36 may be brought to that of the
atmosphere.  When this condition is reached
the fact is indicated by the gage 24 being
at zero reading. It is plain that with this
condition T may open the poke-holes or the
charging hopper without any danger of
short eireniting my recuperator and draw-
ing cold air instead of hot into the producer. |
In a similar manner, when I wish to open Q
the poke-holes 40, I can bring the pressure at
the level of 40 to atmospheric, thus permit- l
ting the fuel bed to be worked through 40 |
with entire safety, and without any inter- |
ference with the working of the producer. |
Likewise when I wish to remove the accu- '
mulated ash from the ash pit I can readily
bring the pressure in the ash pit 28 to atmos-
pheric pressure, by manipulating the valves
6 and 21 until the gage 23 reads zero. This
permits me to remove the ash without inter-
fering with the operation of the producer,
something which cannot: be done with a
down-draft producer run in the ordinary
manner. ’ :

When applied to an ordinary up-draft
producer the manipulation to bring about
atmospheric pressure in any part of the pro-
ducer is the reverse of the above. For in-
stance, if in this case I wish to bring the
pressure in 23 to atmospheric without in-
creasing ot diminishing the make of the
producer T increase the opening of valve 21
and decrease that of valve @ until the gage
93 reads zero. Thus, by the suitable manip-
Wlation of valves 6 and 21 T can bring any
zome of my producer to above, below or at
that of the atmosphere without changing
the speed of the blowers, or changing the
make of gas. ‘

In the operation of a gas produger, as is
well known to all persons skilled in'the art,
the maintenance of proper and uniform tem-
perature conditions is a point of the greatest
importance. * If the temperature in the fuel
bed be allowed, even mementarily, to rise to
the fluxing point of the ash of the fuel the
result will be the formation of large aggre-
gate masses in the fuel bed commonly called
« clinkers.”
thorough cleaning of the fuel bed in order
to keep the producer in an operative condi-
tion. In the types of producers in common
use, during this linkering operation; it
is practically impossible to maintain the
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| menoxid and hydrogen formed when water
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This necessitates frequent and |
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proper working conditions in the producer.
The rush of air into the latter throvgh the
poke-holes and clinkering doors has 1 tend-
ency to follow up the sides of the producer
instead of going into the interior of the fuel
bed. This results in a localized develop-
ment of heat and in o large part of the car-
bon dioxid. which is the Initial proluct of
the comhustion of the oxygen, going through

70
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the fuel bed unchanged, since it is not sufhi-
ciently contacted with the incandeseent fuel
(o insure its reduction to carbon monoxid.
The presence of a considerable preportion.
of carbon dioxid in the gas greatly dimin-
ishes its ealorific value.  Boesides, owving to
the fact of the air short-circuiting (so to
speak) up the sides of the prodtuer, the
draft through the interlor of the {uel bed
is diminished and the amount of carbon

75

85 .
vaper or steam is used in the produce is less-
enced. That is, a large part of the carbon
menoxid which is normally formued is re-
placed by carbon dioxid. The presence of
carbon dioxid in the gas, therefore, not only
dilutes it but in effect robs it of part of its
normal calorific value due to the reduction
of the actual weight of carbon. monoxid
formed in a given time. The actual B. T.
1. which the producer can furnish to what-
ever gas consuming apparatus it i+ supply-
ing is consequently greatly reduced during
the operation of clinkering. In many of the
uises to which producer gas is put this varia-
tion in the quality of the gas 1s not only an-
noying but, in some cases, very serib>us. For
instance, when the producer supolies gas
directly to a gas engine, sudden yariations
in the quality of the gas produce all sorts
of troublesome results in the ope ration of
the engine, and consequently in th2 amount
of power which it supplies, also in many
delicate metallurgical operations it. Is neces- -
sary to maintain very uniform con litions in

the furnaces. Any fluctuations in tempera-
ture due to a sudden drop in calorific value

of the gas, might entail & serions bss due to

an imperfect product.

The maintenance of perfectly uniform
temperatures and production of gms in gas
producers have long been recognized in the
art to be ideal conditions of operation.
Hitherto, however, these have been pract’-
cally unattainable. Tt is true that, by my
process of temperature regulaticn in. pro-
ducers, by the use of a proper “roportion
of flue gas in the draft current supplied to
the producer (described and claimed in my
| Letters Patent No. 829,105, dated Aug. 21,
1906, No. 848,729, dated Apr. 2, 1907, and
others) 1 have been ‘“le to approximate
very closely to these ideal conditions. Fven
with this process, however., there still re-
| miained the defect in operdtion due to im-

| perfect control of the pressure ccnditions in
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the producer. It was to overcome this de-
fect of operation, and to enable me to real-
1ze the ideal conditions of operation in prac-
tice, that T have invented the-herein revealed
Process. ' )

Having described
elaim is:

L. In the operation of a
process of controlling loeal pressure there-
within which comprises submitting the fuel
mass to the baloneing action of dratfe pres-
stire and suction simultaneously applied to
opposite ends of said fuel mass, said pres-
sire and sald suction being so mutually reg-
afited as to produce a desived indicated local
pressure at a given point in said fuel mass,

o
taining a mass of fuel. the process of con-
trolling local pressures therein which com-

wiy invention, what T

prises maintaining one end of said fuel mass |

under an indieated pressure greater than at-
mospheric pressure by a foreed draft and
maintaining the other end under an indi-
cated pressure less than atmospheric pres-
sure by suction, the degree of pressure of
said forced draft and the degrec of suetion
heing <o relatively controlled as to estab-
lish an indicated atmospheric pressure at a
given intermediate point in said ‘mass,

3. The method of bringing the pressure in
the draft current in any desired zone of a
gas producer to atmospheric pressure which
consists in subjecting said draft cnrrent at
the same time o an inductive and a forcing
action so adjusted that the combined effects

gas producer, the |

In the operation of a gas producer con- |

taining air and

1,008,445

of the two produce s pressure substantiatly

equal to that of the
zone of the producer,

4. In the operation of g gas producsr, the
process of controlling loeal prassures and
conditions therein which comprises submit-
ting the fuel mass to the action of a draft
current of mingled air and an endothermi-
cally acting body, said draft current being
introduced under pressure at one end of
said fuel mass, and simultaneonsly applying
suction to the other end of said fuel mass,
the degrec of said pressure and of said e~
tion being mutually so regulated as to pro-
duce a desired ‘local pressure at g given
point in said fuel mass. IR .

5. 'The method of regulating the pressure
i any zone of a gas producar which eon-
sists in supplying to the ash pit of said pro-
chicer, nneer pressure, a draft current con-
an endothermically acting
constituent, withdrawing the gas from said
producer under a partial vacuum and vary-
ing the pressure of the enteving. draft cuz-
rent and the vacnam of the issuing gas cur-
rent so as to produace the desired pressure at
any desired zone of the producer. :

Signed at New York city, in the county of
New York and State of New Tork this 31st
day of March, 1909,

HENRY L. DOHERTY.

atmosphere in such

Witnesses:
Lours F. Musm, -
C. B. GirerrT,
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