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e _apparatus t ,
Referrmg now in detail to that embodxrnent of s

‘:Pa’te:nted Aug’ 3, 1943 ‘:‘

tion of Illmois

This 'jvention relates to improvements in 4

paratus for buming fiel’ and it: consists of 'the -

il ‘matters herernafter described. and more particu-

i larly pointed out in the appended. claims The.
‘apparatus witb which the. present invention is

' mhore especially concerned is of the kind, wherein

~during; a ‘burning. period’ the fuel/ is burned n:
In ‘one:

successively occurring bummg ‘cycles.

: 3Robert E Bressler .Oregon, Ill assrgnor to Kol-‘ :
i Master Oorporation, Oregon L, .

. part'of a cycle, the fuel is fed to the fuel bed =

Lo faster: than it is burhed and in’ ‘another. part of:
“said cycle, the. fuel is burned: faster than it i§.
fed to the fuel bed and when'thé fuel bed has =
“burned down:to a predetermined depth nothert:

burning cycle is initiated. .

‘One ‘of the objects of the present mvention 1s'

to provide improved means for. controlling the
cycling action of the apparatus and which’ means

15 simple-in. construction for low cost. productmn :

. and at the same’ time is automatrc accurate and
dependable so as'to be. trouble-free in operation
over ‘long-periods of use. .

t 12 is: located in’ surtable rela- i
air: chamber surrounding the‘

‘retort ythe windbox havmg an air.inlet ‘at-its

i Iront bottom end. ‘At the, top of the windbox is
a dead plate 13 and. arranged between the inner
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- “Another object. of the invention is to provrde” S
1mproved means for controlling the’ cychng ac-" '

: +-tion of the apparatus which functions by reason.
‘of ‘the change in pressure ‘of the supplled air,
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" thus eliminating the necessity for:the use of in-

depenc!ent cycle timing elements ‘which. mcrease i

: the cost of the apparatus.as a whole.®

-~ Also, it is an object of the invention to provrde

‘means for this purpose, whereby: the cycling ac-

*tion’ is: obtamed without_ momentarily’ stopping:-

the entire apparatus, thus relievmg the drivmg

- motor ‘of ‘the ‘apparatus. i'rom uandue: startingl

‘forques and materially reducing ‘the consump-.
g tlon of power requu‘ed for tHe apparatus ‘and
‘ therei‘ore assuring-more ‘economical operation.

" 'The above mentioned objects of the. invention, )
as’ well as others,. together with the several ad-:

. ‘.‘vantages thereof, 'will: more fully appear as. the. N
i 540

. speciﬁvation proceeds. .

In the drawing! o Ll ;
Flg Tisa view in side elevation of a fuel burn-‘
ing apparatus and. associated electric circurt em-

‘bodying. the. invention ‘with parts of. the appa-.

:ratus’shown in section or as ‘broken away, better’
toillustrate the parts involved. ‘
Fig. 2.is a" 'vertical sectional vrew on an en-

-sive elements» or diaphragms embodled 1n thej

the | invention 1llustrated in":the' drawmg and

30

© helical flight 20 thereon of a diameter approxi-' = =
matrng the: 1nsrde diameter of said tube sections. .
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'mcludes 3 feed tube section I8 that: extends be-"

: tween the rear end of; the. lower portion of. the
‘hopper 8 and the ‘fuel inlet opemng 15:
fuel feeding means as herein shown also includes i

margm of- the ‘dead. plate’ and. the ‘top ‘of the
retort are tuyeres i1 whereby air urider préssure . .
is. admitted from the windbox chamber. to ‘the
fuel bed in ‘the retort for combustlon purposes.
The: front end of. the bottom portion of. the re=
tort is formed with a fuel inlet opening’ (5. ‘
The: fuel. Ieedmg means’ T:before. mentloned

The

a.second tube’ section 11.in ‘axial alignment with,
the Brst mentioned: one and which is’ dlsposed

*between the front end.of the:lower portion of "
‘the hopper and the rear side of an uprlght casmg

l8 located in front of the hopper b .
In the. tube sections 16 and 17, whrch are dis- s

posed in the' medran lme of the hopper is located ’

a feed 'screw: that includes ‘a’ ‘shaft 18 w1th a

'THe feed screw .extends | from the casing Isf
through theé tiibe section. 11, the. bottom of the

~hopper.8 and: through the tube section 18 into the

rounded bottom of. the retort and. where it ‘ter= 5
m1nates asa fuel lifting. disc 21 that has a, ﬂoat-

~ing bearlng in the fuel-in this part of the: retort.»

That end of the feed screw.shaft disposed within

i, the. casing 18:is operatively connected by speed'

S ‘larged ‘scale through one of the pressure respon-’ .

especielly to! Flg 1 thereof the unproved appa-

ratus, which' is. in the form ‘of  an . underfeed
stoker includes o bumer 5 a tuel hopper 6 and‘

55..

; reducmg .gear to.a horizontal shaft 22 that . is .

journalled  in the upper end:of the: casing and
extends transversely of the shaft of the feed:
screw ..One. end of 'said shaft 22 ‘extends beyond
one; side. of sald casing where it is provrded with
. pu]ley 23, This. pulley is driven by a belt. 24
from g, pulley 25..0on-one end ‘of the armature.,

shaft of the motor 10, - The other end of said: ‘
‘ armature shaft: extends mto the casing of the. .
-blower 8 and there has & fan or rotor of’ ‘any

; suitable kind, (not shown), secured thereto :

The duct 9 s operatively connected at one end
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to.the discharge or outlet side of the blower cas-
‘ing 8 and the other end of said duct is connected
to the inlet -of the windbox 1. In the duct 9
~near the blower casing, I 'provide a damper 26

“mounted on a cross shaft 27 that is journalled in.

opposite sides of this- part of the duct. One end

of this shaft-extends outside of the duct where it

“ has fixed thereto an arm 28. By means of the

_arm 28, tHe damper may be rocked froni a ver<

* tical position, whereby only a mihimum volitme
of air can pass the same, to a horizontal position
whereby a maximum volume of air can pass the

“damper for delivery to thefuel beds .+ .= ... "

To move the dambper from ohe position fo the

other, .I provide an. electromagnetic device: 29

‘having an armature 29¢ whielki: 1§ contiectsd by o
link 28a to the arm 28 on the damper shaft.
When the device 29 is deenergized; the damper
assumes a vertical and substantially closed .posi-

tion in the duct, and at this time only aminimim
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and opens at its other end into thé duct 9 at a

. point between the damper 26 and the burner 5.

o

10

{ween its- ends.

‘The “high pressure’” diaphragm device 30 oper-
ates a single contact switch 36 and the “low pres-

. sure” diaphragm device 31 operates a-double con-

tact switch 37. - The switch 36 includeés s fixed

-contact 36a and a contact 26b carried on one end

of an arm 40 which 'is pivoted at its other end as
at 41 ' The diaphiragm 34 of the device 39 carries
an axial stenr 42 which’ extends upwardly to en--
gage the under side of the arm 40 at a point be-

the arm 40 as to normally hold its contact 36b
séparated from its associated contact 36c.

-~ The:switeh. 8T ineludes spaced apart fixed con-

taots: 88 and 45 respectively ang associated con-

- tacts 4€" and 47 respectively that are carried on
. one end of: a. movable contact arm 48 which is

volume of air can-pass-the same when the blower

* i Being. driven by the motor. © WHen the device

29'i% enefgized,; the damper is moved into its hor- -

izontal and wide oben position in the duct, per-
mittifig’ the passage’ of. the maximiim. volume of
airthroughtheduct. . .~ . ..
From the above, it is apparent tHat when the
motor 10 is energizéd, {He blower is driven to

25

provide air under pressure and the shaft {9 ¢f the

 féed screw is driven to .feed fuel to the retort..

When the damper 26°{s in its substantially closed
position anid the motor 10°is ehergized, the fuel is
féd to the retort faster than it can burti so that

the fiisl bed Bullds up in depth snd provides o -

resistanee "to the passase of air therethroush,
which iffereasés the pressure. of sald afr itr the
duct. " When the damper 26 {s in its substantially
wide 6pen position and the mictor 10:is etiergized;
the fuel bed biitns at a rafe fasterthan the rate
C-of feed of Tiiél thereto so that the fuel bed burns

40

down in depth and decreases the préssure of the

alr-in the duict, ‘The movement of the damber
from.its closed to its open position constitutes one
c¢yele of burnihg operation in a burhing peried
. of the apparatus, dfter which the damper- is
caused to return: to 1ts closed position to iriftiste
a suceeeding: evcle and the opsration goes on ag
Before. T S
To move. the damper from one position to the
other in order to prodiiee the cycling. action, T
“provide the followiig medns. .~ -
.On any. suitable part of ‘the apparatus I provide
4. palt of préssure senhsitive devices 80 and 31 re=
spectively. A best shown in Pig. 2 each device
-80—31 incliidés. & pair of opposed casing parts
32--33 respectively, with the peripheral marginal

cPartof ‘o flexible diaplirasm 34 clamped’between
them.  For- convenience “in’ futitre references, Y-

- ternrthe device 30 the “Highrpressure” dlaphrasm
dévice and the device 81 the “low pressure” dia-
phragm deévice;  The easing parts of each device
3031 i1 cotinection with the digphragm 38 pro-
Vides n pressure cliambel 38 in‘each devica at-the
bottom™ thereof: Thess devices 30'and 31 may be
located at any conventent place on the:apparatits
and preferasly towaya the riont tMereof,  Theres

45
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o
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f1ore, 1" have- shiown hoth “of  said devices as

mounted’ on 4 plate (85 that s’ arraneed above

the motobr (0" and:{s suptiorted by & Bracket: Mo
- AtibE 38 opens at ol engd itito the charmber
3% of the “Righ: pressure” diaphragm device 30
and opens at its.other.end into the duct 8" at 'z
point betwsen the casing 18 and the damper 28,
Ariother tube.38 opehs at ohe end into the cham=

ber 35 of the “low pressure” disphragm device'

70
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pivotally mounted at its other end as at-48. = The
diaphragm 34 of the device 31 carries an axial -
stem 50 which' extends: upwardly to. engage the -
wr 48 at’a point Between.its ends. A spring 5i

18 So connected to the arm 48 as to normally hold:
1ts contact 4T etigaged with the contact 45 and to
normally hold' its cotitact 46 out of engagement,
with the cotitact 442 The two arms 48 and 48 are
electrically connected together by a line 52,

- ImPig 1 is ilfustrated one form 6f control cir-
cult for the appatatiy HerstoTore described and
which cireult” inclhudes “a tstaperatire ' respon=
sive’ device 85 i the nature of g roond thermostat,
limtt cortrol 86, ‘transformer 57, and a relay

- B8 and associated armature 59,

The thermostat 15 usually located it the room
or space being heated’ atid: the limit. control,
whicH: is" associated with the-firnace with which
the apparatus. described 18 used, normally finc-
tions” as 4 closed switch:  The. transformer in-
cludes primary and secondary winditigs 88 and
61 respectively: ’ ST

62° and" 63 indicate the main current conduc-
tors leading from a -suitable source of supply. .
The conductor 62 passes throligh the limit con-
trol 88 to a contact 64 associated with the arma-
ture 89 and & line. 65 connedts said armature to -
one stde of the motor 10 and to one side of the
electromagtiet 29. The other side of the motor
is” connected by o line 66 to the fixed contacts -
38a and 45 of the switches 36 and 37 respective-
Iy;  The: other: side of' the electromagnet 29" is
connected’ by o line 6T to the fixed contact 44 of
the switch 31 while the main current conductor
83leads to the arm 4B of the switch' 25, The op-

postte ends of ‘the primary winding of the trans- -
former 5T are connected by lines 68 and 69 to

the maly etrrent” conductors 62 and 62 respec-
tively  and the: opposite ends of the secondary

winding of said fransformer are connected by -

liftes 76 and 11 to one side.of the thermostat 55

‘and to one side of the coil of the relay 58 respec-

tively.  The other side of the thermostat and said
armature are connected together by ‘a line-72.

" Incg standby or non-burting period of the ap-

paratus, when the thermostat 55 is not calling
for heat, the armature 59 is out of engapement
with" the contact 64 so that the circuit is open..
When the: circuit” 15 open, the' motor 18 is de-
energized so' that the shaft 19 of the feed screw
and’ the blower 8 ave stopped. " At this time at-
mosphieric pressure exists in the duct 17, and the
damper 26 therein is in-the closed position. At
this time atmospheric pressure’is present in the
chambers 35 of the diaphragm.casings of the
pressure responsive, dévices 33 and 3i so that the
contacts 360—38b are disengaged, the contacts

A spring 43 is so connected to -
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44 and 4§ are disengaged while the contacts 45
angd 47 are engaged

7 tts'armature 59 to engage the same with the conZ: |
. ‘tact 84..: This closes : ‘a-circuit from the line .62;

contact 64, armature 59 through: ‘the line: 85:t0.

one side‘the motor 10, out ‘the. other side 0f ‘the

3.

contact “ in’ engagement with ‘contact 4. ThUS .

- this arm 48 swings downwardly and-disengages’
When'the thermostat §5. calls for heat the coil "¢
‘of :the reldy 88 becomes energized: and it attracts ;-

motor by means ‘of line 68 .to. contacts 36a and.

‘#5."As the. contact 31 is engaged with ‘the:.con-.

- taét 45 current passes throtigh the switch: arm
48, connector §2.to switeh arm 40 to’ line 63.:

. moter is now’ energized and. drives the shaft’ i 9"

i = 4ol .the feed screw, to feed:fuel:to the bed on the
L retort. The motor' also - drives - the blower 8 to
U ‘provide air undér ' pressure to support combus-

" tlom.' “At this ‘time, the ‘damper 26 is ¢losed so -

10 g

* -~ that only a minimum amount of air can pass the =

- Same:to provide a relatively low. burning rate for '
% the fuel bed and which rate is ‘lower than the
7/ teeding ‘rate;of.- fuel: to the: fuel bed." i :

the contacts 46--44- and’ reengages ‘the'contact:

41 with:thé’contact 45. ‘This:/finishes one buming' ‘

cycle since when ‘the: contacts 46—44. are disen: - -
- gaged, the circuit to' the electromagnet:29-opens

andthe same.is deenergized permittmg the damp- :

y‘er ‘again to close.

A8 the’ contacts: 45——41 ‘are’ at this time en- :

gaged, the circuit is again completed to the mo- - -

tor, :before it comies to a dead stop, soas:to re--

*‘energize and restart it ‘again to initiate another . S

burning ¢ycle ‘as: before. - Thus, the feed of fuel

-1 again® faster than its burning rate and there- .. -
by increases in depth to build up pressure in the o
~duct to funection as before::. It'is to be noted:that =~ . -

:.while the'circuit ‘to ‘the motor is opened at:the

end . of each: burning cycle; it is again closed so

i shortiy thereafter as to be restarted again before

20

As the’damper at’ this time is still closed ‘the
5 pressure of the dirin the duct between the damp=
“-€r'andblower-builds-up and:is exerted throligh-,

' the tube 38 to’cause the diaphragm 34 of device

39, at'some predetermined pressure, in the:casing
‘of the. pressure: responsive device 30, to function

through-its stem 42 to operate through the arm
40 to engage .the contact: 86b with the contact‘

‘i, 88@.. This closes a second part-of the circuit for
~ the motor 10, throuigh ‘the lines: 6568, contacts' :

36a——3€b and:-arm 40 to the iine 63.:

" 'The switches 36 and 37T are so.sét: that at a pre-‘

determined pressure in the iwindbox and in the
duct' & between the windbox and damper, ‘said

_pressure functions through the diaphragm: 34 in-

-the ¢éas'ng of ‘the pressure responsive device 31

35

it stops entirely.: Thus, the: slowing down ‘of the

‘motor:and- ‘the attached blower:causes a Tediic-
Hon. in; pressure {in the duct:to'produce the re-

cycling action by initiating a succeeding burning:

~‘cycle before the motor ‘stops. | Hence; the motor
25.;

being still ‘under momentum starts much:easier

into operation at the beginning of each cycie ofi

operation SE
~ When the: thermostat 55 is satisﬁed in its de~

‘mand for heat, it opens the circuit to the relay
30
' gages: from- the contact’ 64, whereby the cireuit’

58 s0 that the armatiire 89 ‘drops ‘away or disen-

to ‘the motor:is ‘broken: and :the: motor:stops:.

- Whenthé motor: stops; the ‘parts:return to'the

positions“shown in Fig. 1, réady to initiateian-.
other ‘burning ‘cycle as soon as-a burning period
13- ‘necessary: to satisfy the demand for heat by

i the thermostat. .

to cause’its stem 50 to swing the arm 48 upwardly‘ :

- 1o’ disengaf!e its: contact. 41-from the ‘contact 45

and engage its contact 48 with the contact. 44.

- This closes acircuit through the line 65 to one..
‘side 'of the electromagnet: and out the’ other side
'and through line 87, contacts ‘4446, arm’ 48,

connector 52 to arm 40 and then out through the
: main current conductor: 63. :
This" energizes::the': electromagnet 29 which

40

“While in describing the invention T have re-
ferred in /detail to the form, arrangement and
construction:of the parts involved, the same is-to .

.- be:considered : only in the‘ illustrative ‘sense and

therefore I do not wish to be limited thereto ex= :
cept:as may be: specifically set forth m the ap-

| pended’ claims. .

swings ithe damper 26 into’its' open horizontal
~plurality: of: fixed: rates, one faster than the feed-

" .position for the passage of'the maximum amount‘

of ‘air past’ the same. The: fuel ‘bed; having- ‘been.:

. previously built up to'a considerable depth ‘then
.starts ‘to:burn-at-a rate that’is faster than the:
feeding rate of fuel thereto and therefore the fuel'

: bed burns down in depth.

S When” the damper is opened after-a fuel ‘bed .
build ‘up, the pressure of the air in the: entire.

50-

‘Iclaim as my invention i
1. Apparatus.:for;: substantially continuously
power burning solid: fuel in_cycles edach- having a

ing rate “and another slower than the’ feeding -
rate during a burning period ‘of 'the. ‘apparatus"

- and‘émbodying therein:a rétort for: supportlng a

duct:isthe’same, but it is still sufficient to func-: -
~ tion through the diaphragm in the casing of the . °
device 30 to hold the contacts 36a and 36b in the -

engazed position pending a reduction in fuel bed

i depth..

6()

When' the fuel bed has burned down to a pre- .
g determined depth; its resistance ‘to the passage.

of air therethrough is reduced, so that the pres--.
sure ‘of the -air in the entire duct 9:is ‘likewise
: reduced;” When 'a predetermined lower pressure’
is'reached in the duct under the conditions above :

65

““fuel. bed, ‘means’ for feeding' fuel to' the retort

an air duct leading to the retort, means for mov-

“ing: air through -the air:duct, means for drivmg :
said': fuel’ feeding means: ‘and said- air: moving ;.

means,; a damper associated with the air duct and
having relatively ‘heavy. and: relatively light air:
resistance positions; “said” driving’ means” being

adapted to drive said-fuel feeding means to feed

fuel to:the retort at a rate faster than the burn-

“ing’'rateé of the fuel bed when the: damper isin

its‘relatively heavy air resistance position, means‘

: ‘operative upon:a: predetermined’increase in ‘air .
".pressure ‘in-said duct to moye the damper'toa’ -
relatively 'light . air resistance bosition: wherebv 5

- 'the-ftuel bed: is burned at-a-rate faster'than the -

_noted, the contact 36b is disengaged from the

contact 36a so that the circuit to the motor 10’

is opened and the motor reduces’ or- slows- down

. “‘its 'speed-toward its stopped ‘condition. As the
" motor slows down in’ ‘speed and: before it-can stop, :

70

the pressure of’ the air: throughout ‘the duct ‘re- .~

S duces in proportion and- this momentarily causes
‘& presstire: below ‘that at: which the diaphragm

‘in the casing of the device 3I is able to- maintain.

feeding rate, and means operatlve when the pres-i
sure of . the air in the air duct reaches:a- prede~‘ :
termined- iower pressure condition to deenergize
said drivmg ‘means so'that it slows down and so
drives: the air moving means as to produce’ a still

-lower pressure’in sajd duct to return the damper

to safd: relatively heavy alr resistance position

“and ‘therehy ‘Teehergize said driving means to
“initiate another buming cycle. - )
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. 2.‘:1Appa;ratus; for! substantially . continuously
power: burning: selid-fuel in eycles each having
a- plurality. of: fixed ratfes, oxe faster than the
feeding rate -arid:anether slower than. the feed=

ing: rateduring: a -burning: period - of the ap= -

- paratus and:embodying therein:a refort for sup-
porting: a fuel-bed, meang. for feeding fuel to the

retort,: an air-duct leading to the retort; means

for moving air through the &ir duct, a motor for
driving said fuel feeding:means and said-air mov-
ing means,.a damper dssociated with the air'duct
and -having relatively heavy and:relatively light
air’ resistance: -positions;  eleetrically - operable
mearns for-moving: said-damper from.one of-said
positions. to the other thereof; g circuit for said
. motor ang said. electrically -eperable-means, said
motor being: adapted. to- drive. said:fuel feeding
means to feed-fuel to-the retort-at airate:faster
than. the burnirig rate of the fuel bed whensaid
damper: is: in: its: relatively. heavy ‘air resistance
position; switeh means in:said civcuit for:.con-
trolling - the- same, :a: pdrt: of said:switch means
normally. holding: the circuit: elosed at-one point
‘to the motor and open: to-said:electrically’ oper=
able-means, pressure responsive means:for actu-

‘ating said switch:-means; said pressure responsive -
means operating through another part.of said

10
- tomaintain the same ewergized, said second men-

2, 1325655
: nected to the duct or the other 51de of the damper.

and normally acting through-its:switeh-to hold

-said . circuit closed: to the motér-and .opened to

said electrically operable means at a lower pres-
sure ef air in said duct so.that the damper nor-
mally remains in- said-relatively heavy air re-
sistance ‘position, said first mentioned pressure
responsive means.operating through its: switch;

upen- a: predetermined: increase of air pressure

in-said: duct to. cloge-said, cireuit - to said motor

- tioned - pressure . responmsive . means. operating

20

" switch means upen.a predetermined-increase of -

air.pressure in the air:duet-to-close said circuit to
the:-motor at a second point and to.open the cir-
cuit-to the motor at the first. point. and to close
said:.circuit. to -said. electrically . operable means
so that it causes said damper-to move-to:said rela-
tively ‘light:air resistance- position, whereby :said
fuel bed::burns faster than-the: feeding. rate: .of
fuel o said retort:and: establishes:a-reduced air
pressure in - said duct; said pressiuire responsive
means functioning at said reduced air pressure in
- the duet and through said switch means. first
to open said circuit at:said second:point to said
motor and: later to said . electrically - operable
means-and- close-said-circuit to:the:motor at:said
first point so:that said damiper returns-to its rela=

tively heavy air resistance position and said mo-’

tor is reenergized before it stops to:initiate an-
other burning cycle for the apparatus. .-

3. Apparatus fc')rr substantially continucusly
power. burning solid fuel.in-cycles-each having a
. plurality- of fixed rates; one faster than the feed-

ing rate and another slower than. the feeding
rate during. a burning period of the apparatus
and embedying therein. a:refort. for: supporting
~ a.fuel bed, means for feeding-fuel-to the retort,

= an:air duet leading to the retort, meansfor mov-

ing. air through the air duct, a motor for. driving:
said fuel feeding means and.said. air.moving
means, a damper associated with the air duct and
hsaving.relatively heavy and relatively light air
resistanece positions, electrically operable means
for moving. said damper from one of said posi-
‘tions to.the other thereof; acircuit for said motox
and. said-electrically operable means; said :motor
‘being adapted: to drive said:fuel feeding means
to feed. fuel. to the retort ‘at a rate faster than
the burning rate of the fuel bed when said damper
+ is:in. its. relatively heavy air resistance-position,
a. switch in. said. circuit for controllmg only: the
operation. of said motor, & second switch in said
circuit. for controlling Jomtly the -operation of
said motor and. s2id clectrically operable means,
pressure responsive means for actuating the first

mentioned switch. and operatively. connécted. to

said duct at one side: of .the damper, a second
pressuré. responsive. means for.. Jactuating said
second mentloned sw1tch and operatlvely con-

30 -
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feeding

through its switch at said inerease in pressure;to

epen’ the circuit ‘to- the ‘motor ‘and.to. close the . .~

same t¢ said:electrically-operable means so that
it €auses said damper-to move. o said relatively
light air resistance-position whereby said. fuel -
bed burns faster-than said feeding:rate and pro-
duces-a lower pressure:in said duct and where at
the first mentioned pressure responsive means
functions through-its switeh again to.open the
circuit -to the-motor and the second mentioned
pressure-responsive means functions thircugh its
switeh o open the- circuit to.said -electrically.
operable means so that the damper returns to its
substanttally heavy air. resistance position and
to. reclose . said eircuit- to said motor before it
stops and- thereby to-.initiate another bumm'r
cle for-the apparatus...

4 In a fuel burning appavatus ha,vmcf bulnmg
periods; each. constituting ‘a phlurality of susces-
sively occurring burning eycles; the:-combination
of a retort; means for feeding- fuel to the retort
to form-a-fucl-bed-thereon; means-for supplying

ir under pressure-to the: fuel bed to support
combuystion -théreof, means for driving said fuel
feeding. means and- sald air supplying means;
means operative in a burning period-of the appa-
ratus for controlling: the vohume of air supplied to
the fuel bed, means-for initiating a burning cycle
for the apparatus:and embodying therein means
for-connecting: said driving means at one point

‘to said- fuel feeding mcans and said air supply- -

ing means for driving the same and-for causing
said controlling means to-reduce the pressure and
the veolume: of the air.supblied to the: fuel bed

- so that fuel is fed to the retort faster than the

burning rate’thereof.and.whereby the fuel.bed
bhuilds up-in depth and: increases its resistance
to.the passage .of . air- therethrough to increase
the pressure thereof, and means operative under
the action of the increased:pressure of the sup-
plied air for operatively connecting.said driving
means to said fuel feeding means and to said:air
supplying means at another peint and for dis-
connecting said driving means from said fuel
means: and -from. said - air supplying
means at-the first: mentioned point.and for caus-

* ing said air confrolling means to provide a max-
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imum volume of air under pressure to the fuel
bed. so that. its burning rate is. faster than its
feedmg rate and- whereby said fuel bed burns
down in-depth and decreasus its resistance to the
air supplied so-that.the pressure thereof is de-
ereased. to. that which initiates a. succeeding
hurning cycle for the apparatus during a burn-
ing peried. : )
5..In-a fuel burnmgr apnaratus havumr burmng
periods, each constituting a plurality. of succes-
SLVC"Y occurring burning cycles, the combmauon
of a retort, means.for feeding. fuel to the retort -
to: form a.fuel-bed thereon;:means: for supplying:.
air under pressure:to:the. fuel bed to support
combustion théreof, a.-motor for driving said fuel
feeding means; and said air. supplying means; g -
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;cirouit for said motor,: means for controlling the—

~-volume of air supplied to said fuel bed, means

‘circuit for said motor

;. means for controllmg the. volume of air supplied:

.operative. in a burning period of the apparatus‘;_

: Afor imtiatmg a.burning. cycle for the apparatus

.. and: embodying: therein. means -for, closm ‘the .
o :circuit at-one pornt to said motor for drivmg said '
" .ifuel feeding mearns and: said air supplymg« means: .’

" to the fuel bed, means operative in a-burning

‘ _Jperiod of the apparatus for 1mt1at1ng -4 burning
‘cycle: for the apparatus.’ and embodying. therein-

‘and for, causing sard controlling means. to.reduce’
the. pressure and the volume of the air. supplied‘

" to the fuel bed so that fuel is fed to the retort

10

- faster than the burning rate thereof and whereby ..
‘the fuel bed:builds up in: depth and increases'its . ;-
resistance to the passage of air therethrough to -
‘increase the pressure thereof, and means oper-"

‘ative under. the action:of the increased pressure-

“15

-of the supphed air:for closing said crrcurt for said

b another pomt and: for openmg said
-¢ircuit at the first’ mentioned pornt for. causmg

-said air controlhng means to provrde a maximum- "
;volume of.air under pressure: to the fuel bed S0°

i that its: burmng rate is:faster: than its. feeding
.:Tate- and whereby said fuel bed burns- down in
: ;depth and decreases 1ts resrstance to the air. sup-
. plied; 50 that the pressure . thereof is. decreased

- to.that, Whlch initiates a succeedmg burning cycle
for the apparatus durmg a: burninz period.

:2periods, each constituting . a. plurality of succes-

. .8lvely. ‘occurring: burning cycles; the combination :
- :of a-retort, means for. feeding fuel to the: retortﬁ‘
to. form a fuel bed thereon, means. for supply-:;

=20

: 7‘ that it operates to provide'a maximum. volume of e
-air. under. pressure to.the- fuel bed so0-that: the ¢
_,25‘lj;burnmg rate is faster than 1ts feeding rate of ‘

6. In a fuel burning apparatus having burning -

}means for closing:the circuit at-one point-to said .
wgmotor 5o that:it ‘drives said fuel feeding means- .
and said air supplymg means and for:so chang- ;

-ing-the: condltron -of said eircuit-as:to cause said

controlling means to reduce the pressure and-.the

“volume of the air supplied to;the fuel bed:so:that

said fuel. is. fed to:the retort :faster than:the

_burning rate of the fuel bed. thereon and; where-
by the. fuel bed builds up: in: depth and increases

-its, resistance to the passage of air. therethrough g

_ative under the action-of the increased:pressure L

to: increase the pressure’ thereof and means oper-

of - the supplied -air. for. closing: ‘the. circuit-at

- another point to:said motor:and for opening. the - o
_«circurt at the. first mentioned pomt and for again
\;changing the: condition of said circuit; with re-

.spect to.the: sald electrlcally operated means 507" ;

fuel ito-the fuel: bed: and whereby said fuel bed

burns down in depth and decreases 1ts resrstance o

"’to the air: ;supplied 'so-that:the pressure ‘thereof
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.ing: air under. pressure to: the fuel bed.- to support :

vcoxnbustmn thereof means for;: drivmg sald fuel

: {t’eeding Tneans and said air, supplying means, an’

‘electrically operated means, for controlling the ...

- ,volume of -air supphed to the fuel bed, a crrcuit

for sald electrically operated ‘means, means oper-

iative in.a. burning period of 'the ‘apparatus for.

initiating a burmng cycle for: the apparatus and

embodymg therem means for connecting sa.id.

"driving means at.one point. to sard fuel feeding
means and said . a1r supplymg means for driving
the same and' for, so changmg the .condition of

‘said circuit, as-to’ cause said:controlling means*
<40 Teduice the pressure dnd'the volume of ‘the’

.gir supphed to the fuel bed s0 that-fuel is fed‘x

.“to the’ retort ‘faster than. the burning rate there- =

~.of and whereby the fuel bed builds up in depth .

and increases its resistance:to ‘the: passage of:
v ale therethrough to.increase the pressure there-

of, and means operative under the action of that -
‘increased pressure of the supplied ‘air for opera- -
tively connecting said driving means to said fuel ‘
feedmg means and to’said air supplying means'

- at another point ‘and for: disconnecting said driv-
~ing-means for said:- fuel feeding means and said -

air supplying means at the first mentioned point

and for: changing the :condition ‘of said clrcuit'_”
so-as to.cause said air controlling means 1o pro-

‘ vide a maximum volume of air under pressure to
the: fuel bed so that its burning ‘rate is’ faster

than 1ts feeding rate and whereby said" fuel bed ‘
_burns' down in depth and. decreases 1ts resistance .
to the air:supplied so:that the pressure:thereof
is decreased to. that which' imtiates a succeeding :

/50

burning: period.

“is ‘decreased to that. which, initiates a. succeed-'_“ gEk

ing burnmg cycle for:. the apparatus du mg 8

8. In -a-fuel burnmg apparatus havrng urnmg :

;periods each constituting a-plurality-of.succes--
+sively occurring.burning cycles; the: combrnation
of a retort, means for-feeding fuel- to the. retort e
.,to form.a fuel bed. thereon, a blower .for-produc-

ing a volume of air: under pressure, means:for

‘drlvmg said fuel feeding means and said blower, |
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;burmng cycle for the. apparatus during a burning -

period.

7: In & fuel burning apparatus havmg burning S

periods, each constituting a plurality. of succes-

Lo sively occurring burning ‘cycles, the combination;
--; 'of ‘a;retort, means for feeding fuel to: the ‘retort:

70

: ‘to’form ‘a fuel bed -thereon, means  for supply-:
ing air under’pressure:to the fuel bed to support
combustion thereof, a motor for dnving said-fuel:

El feeding means and said air supplymg means, a

75

a duct fcr conyeying :air from the blower to the
‘,retort means in said duct and operable toicon=
‘trol the volume of air, passing therethrough: to' :
.the retort, . means’ actuated ‘by the low pressure’
‘of the air in'the.duct on one side of said- con- '

” ,trolhng means. and operative ina burning periodr G
.of. the. apparatus for mitiatmg a burnmg cycle -
.:of the apparatus and for connecting said driving
‘,means at one point to said-fuel feedrng means.: :
and. said blower for driving the same: while said -
-.control means: is ina, posrtion provrding for the‘
ﬂmimmum passage of -air’ through the duct to;
‘the retort and whereby the air inthe duct on the;

other side of ‘the control means builds up to. a
relatively high’ pressure, and means actuated by
said high pressure of air in the duct for.connect-

.ing said‘driving means at: ‘another point to said- -
fuel- feeding ‘means.’ and-to" said: blower while ' .

lower pressure air in the ‘duct on:the. other. side
of -said. ‘control. means; ‘through said. means

* ‘actuated. thereby disconnects:said dnvmg means: - ‘

therefrom  at’ the. first - mentioned- point ~and
operates said control means to: perrnit the maxi-

- mum’passage. . of -air through: the duct:to pro= -

vide a burning: rate for the fuel bed that is faster -

. than the feeding rate for.the fuel: thereto ind e
the final pari of said burning cycle -so° that the!

pressure’ is. reduced. throughout the duct; said
two last mentioned means operatrng at: 'said.re-;
duced pressure to-initiate:a. succeeding burmngf :
cycle:of the apparatus

'9; In a‘fuel burning apparatus havmg burning3 Ve
; perrods, each const1tuting a:plurality of -succes-: " -
sively’ occurrmg burnmg cycles; the combination-:
“of a'retort; means for feeding ‘fuel to:the retort

to form'a fuel bed: thereon a blower for produc- o
lng a volume of -air. under pressure £y motor for

electrically operated L
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{ drlvmg said Tasl: feedmg means and sald blower

: ‘a-duct for:conveying aif from. the blower 1o the

-retort; electrmally ‘operable means for- controlhng
the volume -of air - passing- ‘through the" duct to

- 'the retort, a4 ¢ireuit for said motor and said-elee- :
pressure - -‘responsive.

‘trically - operable - means,
*‘means actuabed by the pressure of air in the duct
oh one-side- of said: electrically. operable means
for closing said cireuit to the motor:-at one point

‘to initiate a burhing ¢yclé of the apparatus and
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“point and open -at-anether -point and alse open |
-4t -the ﬁrst pomt 10-"the -electrically - operable

“means, - pressure-astuated ‘means: conneeted - ta

-

“*$o that said inotor: drives sald fuel feeding means -

~and: said blower, saqd pressure responsive ‘means

‘including- a’ ‘spring. pressed part ‘normally Hold~- -

“ing - said - eircuit- to- said -‘electrically operable

T means-open’ and whereby -said controlling-megns -

Permits the minimum passage of air:to the ‘fuel

‘bed sothat fuel-is'fed thereto faster than' the

‘burning rate thereof- and -whereby the air in the

: “duct on- the ‘other side of said controlling  ineans
*bmlds uptoa relatively: high pressure and-means

: actuated by said high pressure of air- on the othiey
C ling means for closing the ¢ir-
_euit: to ‘the: motor ‘at: another pomt said spring

‘pressed part of said préssure resporsive  means

operating ‘fo-open the-circuit to the motor at

7sald first’ Poiht and ‘to tlose the same to said
“electrically operable means which-then functions
»to permlt the passage 0f a maximum ‘armourt
ir thiough ‘the' duct o the fuel bed so that
g Burning: rate is faster than 'the feeding rate
of fuel in the firal part of a burning eyele- and
whereby the pressursé in said duct is réduced t
- -operate: through ‘Both 'of ‘said pressure- actuabed
‘theans to initiate a succeedmg burning cycle for
the apparatus., - -
-10. In-a fuel Burhing apparatus, the combina-
‘tion ‘o4 retort, means for feeding fuel thereto,
" & ‘Blower, a -duct* ‘conhecting the blower-to ‘the
iretort, a Metor for- -driving the fuel feeding ineans
~~ahd theblower; a damper in said duct and mov-

-said duet and-eperating ‘atene pressure in the .

‘duct-for-elosing said circuit 4o the motor at-said

-another -point and for-opening -it -at the frst

‘point: to-the: motor-and Tor ¢losing it at-said first

‘point: te said -electrically “operable ‘weans, -said

‘pressure -actuated means operating ‘4t -a lower

spressure of 4ir-in the duct: to ohen’ sald cucmt 10
ithe motor at said another point.” i

“11.-In a-fuel burning apparatis; the«cembma,-

“tion of a/-retort, treans for feeding fuel -thereto,

a-hlower, a duct connecting -the blower o ‘the

‘rebort, a motor for driving the fuel feeding means

and the blower, a ‘damper in -said duet and mov-

“ame from & position- permlttmg the passage ‘of

2 minimvim -amount-of air theieth‘rough 1o the

retort to a poesition permlttlng the passage ‘of ‘a

~30

‘maximum amount- 6f-air  therethrough, -eleetri- -
caliy* operable means- conneeted to: ‘bhe tamper
‘for moving ‘the -same -frem- ‘the ‘first mentioned -
posn',mn ‘to: the-second mentioned  position,: aeir-
cuit-for said motor and-said eleetrically ‘operabile
‘means, a switch -in -said “eifeuit- and hormally
‘holding the same -closed at-ehe-point:to the mo-
tor “and ‘normally “kolding the -¢ircuit - open” at
said - ‘point H0 ~said lexecttrrcaﬂly gperable means, &
second switeh'in: sa'ld eirewit-and - mormaliy hold-

ing satd mrcuft ﬂpen to -said ‘motor at-a -second

' pomt tWo. pressure actuated means, ‘one- crper-
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"‘gble ‘from a -position pemuttlng the passage of

nimum - amount -of -air therethrough to the
Tetort to a- ‘position permlttmg the passage of a
“raaximum- ‘amount of ‘air therethrough, -elec-

: ;tmcally operable: redins connected to the damper -
; ‘movmg the -same ‘from the- first mentloned .

O8] 1on to the second mentloned position,; a -c¢ir-
cmt for” said “motor ‘and" electrically operab}e

‘Means, §Witch means ih ‘said circuit for normally
‘ ‘~h01dmg the mrcuxt to the motor closed ab one»

atlvely assocmted With -eagh switeh, means-cen-

Tnecting each - pressure “actusted “TieaNs. 4o sajid
'duct ‘Ch oppcsﬂ;e Sides-of -said ‘damper, said- tWo

Dbressure “actuated “nreans operarbmg at ‘predeter-

“minéd pressures of gir fin ‘the duct-on apposﬂ:e -

sides of“the datiper When the laftter is in its first

merrtltmeﬂ osition “to “attuate their Tespectrve ;
“switches ‘so that ‘the second. switch -will-close ‘the

crrcu1t‘to ‘the-Tivotor aird“the first-switch wiil open

Cithe ciretrit 4o the motor-and-will: closethe cwcu“rt

o said elecvrlcalry operable means, said two pres-
sure” actuatﬁd ‘means-operating gt the “pressure-in

“the duct-when-the damperis in-the second meni-

tioned position to’ actuate said- ,swr,tchesv "to-open
“the circuit to the mytor-at -the second point and
‘close” it gt “thie ﬁrst 'pmrrt and sinnittaneously

‘therewith“open- "the c1rcuft Jto sz electncaﬂy

operable Means
. ROBER‘I‘ E BRESSLER




