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Published Apr. 27, 1943

Serial No. 385,193

ALIEN PROPERTY CUSTODIAN

METHOD AND DEVICE FOR REGULATING
THE OPERATION OF GAS GENERATORS

Eugen Lell, Berlln-Weissensee, Germany; vested
in the Alien Property Cusiodian

Applieation filed Mareh 25, 1941

This invention relates to a method for regu-
lating the operation of gas generators, as well
as to a plurality of constructional forms of a de-
vice for carrying out that method. The inven-
tion is important especlally for gas generators
operating with a strongly fluctuating or greatly
varying load. I am aware of the fact that there
have already been suggested automatic regula-
tion devices for gas generators in which the
amount of the added steam depends upon the
amount of the gas withdrawn by the apparatuses
consuming 1it, but also in the case of automatic
regulation of the supply of the steam there re-
main for the attendant, especially in the case
of disturbances of the service, so many possibil-
itles as to a change in the service conditions that
the control also of such gas generator plants
must be carried out in a very careful manner,
since there exists, In fact, also the possibility

that even highly skilled attendants make mis. 2

takes merely from the reason that the actual in-
terior state of the service and the cause of an
eventualty existing disturbance cannot by itself
be percelved from the exterlor of the plant.

Now, it is the object of the present Invention
to accommodate to the utmost the control and
the regulation of gas generators to the actual
state and condition existing at any given point
or period of time without paying regard to mere-
1y feliassumptions and to make the control and
the regulation dependent on several magnitudes
enlightening the attendant as to the situation.
Such magnitudes affording the requisite infor-
matlon either already singly or with certainty
in certain combinations are the followlng:

(1) The temperature within the generator, or
in the gas outlet pipe respectively,

(2) The pressure ratios In the passages,
through which the air, or the gas respectively, is
streaming, especlally (a) the pressure below at-
mospherie pressure in the gas pipe as regards
suction gas generators, (b) the fall of the pres-
sure below atmospheric pressure as regards pres-
sure gas generators, (¢) changes in the difference
hetween the alr pressure below the grate and the
gas pressure in the gas outiet pipe,
~ (3) The amount of the gasiform agent in cor-
respondence with the load on the generator,
meagtired, for instance, by the speed of the flow.

(4) Fuel admisson to the generator,

(5) Proportion of the gas not flowing 1o the
gas consuming devices in order to maintain the
service in the case of small load.

(8) Composition of the gas produced.

It is possible to carry out the operation of the
generator in the proximity of lts most economi-
cal service magnitudes by proper determining the
proportion of several of sald magnitudes, but as
the number of the combination of the several
service conditions concerned Is so large that thelr

5

proper recognition and cambination in order to
obtain the proper view of the actual state neces-
sitates wearlsome considerations which the at-
tendant 1s not able to carry out, the present In-
vention comprises also devices In which from the

" beginning of the gas production several feelers
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provided for several of the above-mentioned serv-
ice states or conditions act upon an Indication or
regulation implement common to them and be-
Ing able to show the redress or effect automati-
cally the measures requisite in the respective
case,

It 1s, of course, also possible that, Independent
of the Indication and regulation effected by sev-
eral different magnitudes as above mentioned.
intermediate service states may occur which need
be controlled by only one of sald magnitudes, for
instance, the temperature. The additional im-
pulses may co-act with the main regulation of
the boundary impulses by which the arising of
states or conditions not proper to the service are
Indicated, but the respective impulses can like-
wise act singly or successively upon several guxil-
iary aggregates exerting an influence upon the
operation of the generator.

For carrying out the invention particularly suc-
cessfully It 1s lmportant to make use of such
impulse feelers which are continuously sub-
Ject to the action of the state or condition to be
regulated. The invention comprises, therefore,
also sultable constructional forms of such feelers,
especially such for ascertaining the amount of the
material admitted and being as independent as
possible from shocks or short duration in the case
of shakes, and being, furthermore, able to make
the Indication without the action of a practically
perceivable value of the welghing amount, that
is to say, the amount of the fuel admitted.

The Invention is illusirated diagrammatically
and by way of examples on the accompanying
drawings on which Figure 1 shows in its lefthand
half a vertical section through a gas generator
for use In connection with the invention, and in
its righthand part a diagram, the members of
which will be fully dealt with hereinafter. Fig-
ure 2 shows, chlefly in vertical section, a regu-
lation feeler for the ascertainment of the weight
of the charge supplied Into the generator ac-
cording to the piezo-eiectric principle. Plgure 3
shows, likewise chiefly in vertical section, a regu-
lation feeler for ascertalnlng the weight of the
charge supplied into the generator according to
the hydraulic principle. Figure 4 is a vertical
section through a modified constructional form
of a regulation feeler for ascertaining the weight
of the charge. Figures 5 and 6 show a device,
partly In side-view (Fg. 5) and partly in section
(Fig. 8) the sectlon being seen in the direction
of the arrow VI of Fig, 5) for combining manual
regulation with automatical one. Plgure 7 shows,
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chiefly In section, an implement for combining
several Impulses with one another. And Figure
8 shows & longltudinal section In the line VIII—
VIII of Flg. 1.

Referring to Fig. 1, | denotes the generator
which Is subdivided Intc three superposed coms-
partments by means of hopper-like sheet-metal
members 2 and 3. The uppermost compartment
¢ serves as normal store-room, the compartment
5 therebelow as a reserve store room, and the
comparitment 6 Is the fire chamber In which the
fuel is maintained in the necessary glowing state
as long as the service lasts. T denotes a rotatory
Zrate which 1s rotated in a regulable manner by
means of an electromotor 8 or the like. The gas
t3 withdrawn through the plpe 9 in the directlion
indicated by the arrow 10. From this pipe is
pranched off s pipe Il into which are inserted
a blower 12 and a throttle flap 13, and which may
serminate either into the atmosphere or into a
store receptacle. Alr and steam are supplied to
the genergtor through a nozzle 14 which may be
provided with meang for varying the proportion
)f these components relatively to che another be-
fore they stream through the openings of the
Zrate,

The hopper-like sheet-metal members 2 and 3
are supported upon pressure or welght feelers 15
and |1& by which pressure impulses are transmit-
ted over conduits IT to a central regulation de-
vice 18 recelving impulses also from a tempera-
ture feeler 1§ arranged in the gas outlet pipe 9,
the transmission being effected by conduits 20;
furthermore, said device 18 receives impulses also
from a pressure feeler 21 over a conduit 22, and,
finally, also from a throttling place 23 over a con-
duit 24. The impulses act upon members housed
in the central regulation device and being able
to assume thereln several positions corresponding
to the values of the respective impulses. 25 de-
notes an intermediate recelver forming a part of
the said device |18 and being connected up by
conduits 26, 27, 28 (indicated in Fig. 1 by dotted
lines) to the grate-rotating motor 8 (conduit
26), the adjusting means provided in the nozzle
14 (conduit 21), and the blower 12 (condult 28),
Besides these members (motor, nozzle, blower)
further means or devices (not shown In Fig, 1)
suited for supplying the generater automatically
with fuel may effect this action either directly
or by the Intermediary of the ceniral regulation
device I8 and may act over the conduit 30 also
upon a signalling table 29 arranged in the direc-
tion of view of the attendant. In the same di-
rection and in a position in which the attendant
can convenlently operate it is provided a manu-
ally operable control device 31 with the aid of
which the positlon of the throttle flap 13 can be
determined by the intermediary of a rope 32 or
the like. 'This flap is, furthermore, controlled in
a certaln of its position by means of a flap 33
arranged between the flap 13 and the blower 12
and belng connected with the flap 13 by means
of a double-armed lever cohnected at one end
with the flap 33 by means of a rope or the like
34 and being subjected at its other end to the ac-
tion of a helical spring 48, as shown in the upper
right-hand corner of Fig. 1.

The manner of operation of this plant is as fol-
lows:

The several regulation impulses arriving from
the pressure or the welght feelers 1§ and I8, the
temperature feeler 20, the throttling member 23
and the pressure feeler 21 are recelved by the
regulation devide |8 by which thereupon the

10

20

25

30

35

40

45

650

G0

T0

76

385,103

various control commands are communicated to
the regulation members to he controlledq by the
intermediary of the intermediate transmitter 25.

As regards normally repeatedly occurring serv-
lce conditions, such as small leads and loads
therebelow and thereabove, either merely the
temperatuwre or, preferably, the temperature in
co-operatlon with the pressure in the gag pipe
and with the quantity of the gas passing there-
through will sufice. The impulses and the con-
trol influences may be indicated, for instance in
such a manner as stated on the Table I here fol-
lowing:

TABLE I

Service states

(@) Temperature . ________ Low _| High.
() Pressure below atmos- | Small QGreater than
pheric pressure in the sue- normsl.
tion pipe.
(c) Q,uu.ntn:y of gas passlng | ____ de ... ... Large.
(d) Admlssmu feieie e Notmmal,. ... Overscharged.
Dlagnosis
Regulnting steps to be car- |
ried ou
{n Addltmn of steam__ | Noneatalloronly | Incressing even-
at the rim., tually  aspes!-
. slly a% the rim,
(2) Addition of sir_____ Eventually to the | To be throttled.
middle of the
grate.
(3) Blowerlnthebranch | May be inserted.__
branch pipe.
(4) Rotary grate_._...._ Slow. Quicker.

Besides the normal eervice states, also special
Jr exceptional cases and disturbances can be anta-
matically ascertained with certeinty with the aid:
of a combined valuation of the several measur-
ing results, and 4 is also possibie elther to pro-
vide for automatic redress or to inform the at-
tendant of the kind of the disturbance amd the
redress thereof by a signal. The most frequents.
Iy occurring: disturbsnces,. such. as “hurning
through”, “slackening” and “obstructed condutts?”
arestated in the Tahle II here fallowing: o

TaBLE IT
Service statas
(a) Temperatare .. | Very blgh (quick- | High. | Low slowly
Ly rising). falling),
() Partisl vacu- | Verylow....__.._ [ . do _ | High.
um in the suc-
tion pipe.
(e) Amountofﬂuld Normal_____ ___ _| Normal'.| Normmi.
ASSINg.
(d) Aduission ... Bmall . PR
Diagnosis.
Burniug tbrough slackeming., Qlatmected: pipaa
Ragu]atu:F steps:
(1) Additinn of | ._.______ At first suddenly strong
stean). addition of ateamr,
thereafier throttlmg.
eventually several | Oleaner
- times. end
(2) Additionof | ... .. Throttling in the osse of |  pipes.
air, a large nddltion of |.deanlog
steatn.
(8) Blower in |....... . (Eventnally).
branch pipe.
{4 Rotary | Quicker.| Quicker.
grate
Admission. ... Charging|
. freshly
Stoeking. ... . ___ Yos... .. Strongly-stooking:

Besides' the service states a—d: mensioned in
the preceding two tables: it is possible to: mensure’
elso other service states, for Instance the mols-
ture-of the gas or the-composition theresf, This
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latter measurement may be effected by a contin-
uous analysis of the gas, and the knowledge of the
molsture of the gas could afford, for instance,
ancther datum for the state of the slackening.

As far as automatic redress in the cases men-
tioned is possible corresponding control impulses
may be given through the supply conduits 286, 27
and 28, and In other cases, but also in those
mentioned, signal indications shall be given upon
the signalling table 29 on which a transparent
fleld concernted in the respective case I5 rendered
prominent, for instance, by llumination, the di-
agnosls and the redressing contrivances being
stated on that field.

A plurallty of constructional forms of feeler
devices designed for the purposes stated, ag well
as certain details pertaining thereto, are illus-
trated In the Figs, 2-8.

Referring to Fig. 2, this device is designed for
ascertaining the admission and operates accord-
ing to the pletro-electric principle. The projec~
tions 2 or 3 transmit over insulating cushions
nonsisting, for instance, of rubber, and further
by the intermediary of a pressure stamp 37 the
pressure to which they are subjected upon a
crystal 38 supported in the bracket 18 upon a
further insulating layer 38’. The charge gen-
erated In the crystal in dependency of the pres-
sure acts through the conduit 17 upon the central
1egulation device (8, but may also be read directly
at the indication implement 35. The amplifying
relays and indication devices known in connec-
tion with the piezo-electric measurement of pres-
sure have been omitted in the drawing in that
they do not form parts of the invention.

In Fig. 3 is shown a constructional form of a
Lydraulle weight feler in which a pressure stamp
acts upon a diaphragm 40 subjecting a liguid
space 41 to a hydraulic pressure corresponding to
the admission weight bearing upen the projection
36; that pressure can be read at the implement
35 and can act upoa the central regulaiion device
t§ through the conduit 1T. In order to screen
the heat the space 41 is provided witi an insu-
lating lining 42,

The two weight feelers described in the preced-
ing paragraphs present the advantage that they
are able to operate without the projeccions being
chliged te cover & way of any practically im-
portant length in the case of the amowuts of fuel
bearing upon them causing an alteration of the
result of the measurement, as might be the case
if, which is possible, springs are employed as ac-
Hve counter-forces,

The arrangement of several projections 2 and
4 in different helghts and, in correspondence
therewith, of several groups of weight feelers 18,
or |6 respectively, renders it possible to give, after
& strong relief of the upper feelers I3, only sim-
ple regulation or indication impulses In the sense
of fresh charging, and only if alsc the lower feel-
ers |8 are too strongly relieved ancther urgent re-
mote signal or even to stop the motor in a posi-
tive manner prior to it being destroyed by flames
breaking through.

In Fig. 4 Is illustrated the arrangement of
welght feelers 18 at & generator with downwardly
progressing combustion, the arrangement helng
in this example such that the weight feelers Indi-
cate and transmit the total welght of the genera-
tor, including its charge, through the conduit 17.
With this arrangement the ways admlited for as-
certaining the result of the measurement cannot
be permitted to be too long.
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In Figs, 5 and 6 13 shocwn how the blower 12 75
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(Pg. 1) inserfed into the branch plpe ({1 can he
on the one hand manusally operated and on the
other hand be operated in dependency ol the reg-
ulator. The manually operable readjusting de-
vice 31 {5 equlpped with a lever 43, as well as with
a sector-shaped disk 44 rigidly connected with
sald lever and being turnably supported In front
of a disk 456. A rope 32 fastened at one end to
the sector-shaped disk 44 passes over rclis 46 and
46’ to & lever 47 irmly connected with Lthe throt-
tle flap 13 and subjected to the action of a ten-
sile spring 48 tending to hold the throttle flap in
closed state. When the disk 44 ig In the position
shown in full lines in Fig, 5 the throttle flap is
closed, but when it Is turned into the position
shown in dotted llnes, sald flap is open. The
movement of the disk 44 is transmiited to the
throttle flap by the intermediary of tlie rope 32
and the lever 47. There is on the disk 45 an
abutment pin 49 for the arm 43 of the disk 44,
When the disk 44 has s0 much peen turned that
sald arm contacts with the pin 49 the Lhrottle flap
is nearly completely closed, there belng, however,
left a gap just sufficient for maintaining a nat-
ural draught by which the generator is kept In
operation also If no gas is withdrawn from it by
g gas consuming device,

There Is on the disk 45 also an abutment or
rest pin S50 likewise operating with the arm 43
of the disk 44 and engaging s cavity of this
arm. When the arm 43 is in the position shown
in full lines in Fig. 5 the throttle flap is sub-
jected solely to the action of the spring 48 by
which it is kept completely closed, but is can be
opened by means of the fiap 33 by the interme-
diary of the rope 34 counter to the pull of said
spring. This takes place when, after the blower
12 has been automatically started (as Is effected
by the regulating device 2§ in the case of the
load being below normal) a current of gas worth
mentioning arises in the conduit {l. The throt-
tle flap closes, however, automatically as soon as
the blower has been stopped.

There is, furthermore, on the disk 45 a rest
pin Bl, likewise engaging said cavity. When the
arm 48 of the disk 44 is In this position (shown
in dotted lnes in Flg. 5, which is the firing-up
position) the throttle flap 18 has been complete-
ly opened by the intermediary of the rope 32, and
simultaneously therewith a slidilng contact 62
(Flg. 6) contacts with a stationary contact 53
provided in the disk 45. When these members
are In this position the blower is thereby man-
ually started. When a flring-up time of suffi-
cient length has elapsed the arm 43 15 again
moved into the position determined by the pin 50,

The arrangement of the members concerned
may also be such that ah automatic operation can
take place. That takes place in this manner that
the temperature feeler 19 sends Into the conduet-
ing wire 28 an impulse by which on the cne hand
the blower /2 is switeched off and on the other
hand the rest pin 51 is withdrawn from the cavity
of the arm 48, for instance, by means of a mag-
net, so that this arm or the segment-shaped disk
44 respectively, returns under the actlon of the
spring 48 into the position determined by the
pin §50. In this position the throttle flap i1s open
and automaftic regulation can take place,

In Figs. 7 and 8 is shown by way of example
& constructional form of the intermediate trans-
mitter 25 forming part of the central regulation
device. In this example 1s assumed that three
different Impulses can be transmitted by the
Intermediary of three telescopically arranged
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whafts 84, 86 mnd 88, The elmft 54 is connected
'with a contact disk 36 operated, for ingtanoe, by
mneans of a device 2| nctumted By :a pressore fm-
pulse; the shuft 85 s ccommected with :a disk 67
actuated by the Tlow measuring deviae 33, and the
shaft 58 isconnected with a contact @isk 58 se-
tuated by the temperature feeler 19. Coniacts 80
provided upon ihe 'digk ‘85 and oonkacts ‘61 pro-
w{ded upon the disgik 58 cantact in certain distinct

positions with the contact hridge ¥2 so that the 10

conducting wire 80 connscted :up do Ihe sighal
table 29 cen oame !the prodociton ol the praper
corresponding indicatiomns wn the élenal tabde 29,
calling, for instemce, if the pressure d4s low :and
the temperature is high the attention of the:at-
tendant to the possibility -of burnimg through.
Dther contact springs 65 provided on the -disk
81, end contect sprimzs 64 provided upon the
disk 59 can trensmit impulses across the stetion-
ary contect bridge 86 to 'the conducting wire 21
Bs soon-as they have arrived .in such positions
#&s correspand to the state at the time being. If,
for instence, the temperature is correspending-
l¥ ‘high-rnd the amount of gas streaming through
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the delivery pipe is iarge tirere may be transmit-
tell to the no=dle 14 an impulse by which it is
enabled to counterart, in the case af the lpad hay-
ing risen to overload, the-arising of a supertem-
-pergiure while Increasing the supply of the steam
and decreasing the supply of the air.

In the same manner as above described con-

-cerning the co-operation af two operating agents

also three ar even shill more thereof mey be com-
bined with one another for instance hy making
the contacts establishing the connections movable
and placing them upen & disk controlled by one
af the operating agents concerned.

The regulator and the central regulation de-
vice can be designed mot only for electric regu-

‘lators, but also for mechenical or hydreulic .ones

designed according to principles known in con-
nection with art of designing such regulators.

I wish it to be understopd that the present
invention is not restrincted to any definite kind of
fuel, and it con e mtillsed in connection -with
generators with downwardly, as well as with up-
wardly progressive tombustion.

FUGEN LELL.



