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UNITED STATES PATENT OFFICE 
FLUID CONTROL SYSTEM 

William W. Sauter and Howard F. Lawrence, 
Philadelphia, Pa., assignors to American Engi 
neering Company, Philadelphia, Pa., a corpora 
tion of Pennsylvania 

Original application May 18, 1935, Serial No. 
22,217, now Patent No. 2,173,884, dated Septem 
ber 26, 1939. Divided and this application June 
11, 1938, Serial No. 213,151 

(C. 137-152) 3 Claims. 

This application is a division of our co-pend 
ing application Ser. No. 22,217, filed May 18, 
1935, and now Patent No. 2,173,884, granted 
Sept. 26, 1939, and the invention herein involved 
relates to fluid control units adapted for as 
sembly beneath the tuyere blocks of stoker fur 
la CeS. 
It is the primary object of the present inven 

tion to provide a generally improved fluid con 
trol system for stoker furnaces which prevents an 
excess of air from flowing through the tuyeres 
thereof upon a reduction in the fuel bed resist 
aCe 
Another object is to provide a fluid control 

system for stoker furnaces which improves the 
distribution of air to the fuel bed whereby the 
latter is maintained normally uniform under 
all conditions of Operation. 
A further object is to provide an air control 

System for stoker furnaces consisting of one 
or more brackets adapted to be inserted be 
neath the tuyere blocks thereof, said brackets 
having mounted thereon a series of automat 
ically operable dampers. 
A still further object is to provide a simpli 

fied control device for regulating the flow of air 
through the tuyere blocks of a stoker furnace, 
which is highly efficient in operation, as well 
as economical in manufacture. 

Other and further objects will become appar 
ent as the description of the invention pro 
greSSeS. 
Of the drawing, Fig. 1 is a longitudinal Sec 

tional view taken through one of the retorts of 
a Stoker furnace. 

Fig. 2 is a side view partly in section, and 
diagrammatic in part, of a series of tuyere blocks 
showing the fluid control units comprising the 
present invention disposed therebeneath. 

Fig. 3 is a plan view of one of the fluid con 
trol units shown in Fig. 2. 

Fig. 4 is an end view of the control unit shown 
in Fig. 3; and 

Fig. 5 is a fragmentary side view partly in 
section of one of the automatically operable 
dampers provided in each of the fiuid control 
units. 
The present invention, for the purpose of illus 

tration, is shown applied to a stoker of the un 
derfeed type, although it is apparent that the 
invention is equally applicable to other types 
of stokers, as well as other apparatus Wherein 
control of a fluid is desired. In the present in 
stance the damper controlling the air flow to 
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the air flow to an adjacent tuyere, and thus 
these overlapping dampers form communicating 
passages to the tuyeres. In cases where the 
area of each of these communicating passages 
is Substantially the same as the area of the 
tuyere openings the pressure of the air therein 
is substantially the saine as that flowing through 
the tuyères. Air is supplied to each of the 
tuyeres from a common pressure or plenum 
chamber Wherein the pressure remains substan 
tially constant during operating periods of the 
furnace at any given rating. It therefore will 
be observed that should the fuel bed over any of 
the tuyères develop a blow hole, or become ab 
normally porous, so as to cause the velocity of 
the air supplied thereto to increase, while the fuel 
fed over an adjacent tuyere block remains normal, 
thereby imposing the normal resistance to the air 
flowing thereto, the damper associated with the 
first tuyere will be subjected to a greater pressure 
at One Side than at the other, and obviously Will 
tend to move in the direction of the lesser pres 
Sure. As the Velocity of the air past a damper 
increases the static pressure decreases, and as 
a result the damper Will be urged to closed posi 
tion to throttle the air supply to the abnormally 
thin G1 phorous portion of the fuel bed. There 
fore, by this arrangement of overlapping damp 
ers the flow of air through one tuyere is con 
trolled, to a certain extent, by the flow of air 
through an adjacent tuyères. 

... It therefore is seen that should thin or ex 
tremely porous spots develop in the fuel bed the 
damper or dampers controlling the air thereto 
will close. The fuel feeding elements Will then 
have the opportunity to build up such thin por 
tions of the fuel bed before damage can occur 
to the underlying grates. As the fuel bed builds 
up, and therefore offers a greater resistance to 
the flow of air through the associated tuyères, 
the differential pressure acting upon the damp 
er or dampers controlling the air thereto will be 
reduced, and as a result they will move toward 
open position and again permit a normal quan 
tity of air to flow to those portions of the fuel 
bed. The dampers, therefore, tend to maintain 
the fuel bed normally uniform throughout and 
thus prevent blowing of the fuel, as well as 
damage to the grates, in the event abnormally 
thin spots occur therein. 

Referring to the drawing, the numeral des 
ignates a stoker of the underfeed type having 
alternately disposed retorts 2 and tuyere rows 3. 
Fuel is Supplied to retorts 2 from a hopper 4, 

one tuyere overlaps with the damper controlling 55 and any suitable feeding device driven by a. 



2 
power mechanism indicated at 5 feeds the fuel 
gravitating in hopper. 4 to the retortS 2. A Se 
ries of pushers 6 mounted in the bottom of 
each retort 2 is also operated by the power mech 
anism 5 through the connections T. These push 
ers underfeed the fuel along the retOrtS and 
tuyères to an extension grate 8, which in turn 
overfeeds the fuel to an ash pocket 9 disposed at 
the rear of the stoker. It is to be understood 
that the invention hereinafter described is not 
limited to underfeed stokers, since it is equal 
ly adaptable for use in connection with other 
types of stokers, as well as other apparatus 
wherein flow control is desired. 
When the terms “front' and “rear' are here 

inafter used in connection with the description 
of the elements of the stoker and the aSSoci 
ated fluid control, it will be understood that the 
portions of such parts extending toward the rear 
or ash pocket 9 of the stoker will be designated 
as “rear' and those portions thereof extend 
ing toward the front or the driving mechanism 
5 - of the stoker will be designated as "front'. 

Referring more particularly to FigS. 1 and 2, 
each tuyere row 3 comprises a series of super 
imposed tuyere blocks 0, each having a rounded 
nose or rear portion , and a substantially rec 
tangular front portion 2. The upper surface 3 
of each tuyere block is substantially flat and 
has a slightly beveled portion 4 extending 
around the nose portion thereof. 
The tuyere blocks 0 are supported in the usual 

manner upon the side plates 5 of adjacent re 
torts 2, as shown in Figs. 1 and 2. The for 
wardly disposed ends f6 of the tuyere blocks 10 
extend between adjacent side plates 5 and termi 
nate in a transversely disposed beveled portion 
7. Draft air enters the tuyere blocks from a 
common pressure or plenum chamber 8 disposed 
beneath the stoker, which in turn supplied with 
air from any Suitable fan mechanism (not shown) 
in a Well known manner. 
The mechanism for controlling the flow of 

fluid from plenum chamber 8 to the tuyere blocks 
f0 comprises a series of independent units 9 
disposed in end to end relation beneath the said 
tuyere blocks. Each unit 9 comprises a pair of 
substantially vertical side members 20 and 2 f, 
which are jointed at their upper edges by a series 
of substantially flat cross members 22. A series 
of transverse brace members 23 also extend be 
tween side members 20 and 2 f, to give greater 
rigidity to the structure. The flat cross members 
22 are arranged in spaced relation in accordance 
with the Spacing of the forwardly disposed ends 
6 of the tuyere blocks O. As shown in Fig. 2, 

the cross members 22 abut the forwardly disposed 
beveled ends 7 of the tuyere blocks to, and the 
Spaces therebetween constitute the inlet open 
ings for draft air. Each of the fluid control units 
9 has pivotally mounted therein a series of 
damper units 24, one of said units being dis 
posed adjacent each of said cross members 22. 
Each of the damper units 24 comprises a pair of 
damper elements 25 and 26 which extend be 
tween the side walls 20 and 2 of the associated 
unit, and which are connected for simultaneous 
movement by a link 27 of any suitable construc 
tion. 

Each damper element 25 comprises a relatively 
flat portion 28 terminating at its rearwardly dis 
posed end in an arcuate portion 29. The arcuate 
portion 29 makes an angle of substantially 90 
degrees with the flat portion 28, and the rear 
Surface of the former engages or is slightly spaced 
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2,255,681 
from the front edge of its associated cross mem 
ber 22. The front end of each damper 25 is 
provided with a pair of depending apertured ears 
30, the apertures of which in assembly align with 
apertures provided in the side members 20 and 
2 of the units 9. Pins 3 extending through 
these apertures pivotally support the damper 
elements 25. The damper elements 25 are sup 
ported in open position by pins 32 extending in 
Wardly from the side members 20 and 2 of each 
of the units. Damper elements 26 are also piv 
otally supported in any suitable manner, such 
as by pins 33 extending through apertures pro 
vided in the side members 20 and 2 of the 
units 9. 

Referring more particularly to Fig. 2, it will 
be observed that the upper surface of each 
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damper element 25 forms with the damper ele 
ment 26 of the next higher unit, and with the 
side members 20 and 2 of a fluid control unit 
9, an inlet passage 34 which communicates with 

the passage between a corresponding pair of 
tuyere blocks 0. By this construction all of 
the air entering the tuyere blocks must pass 
through the inlet passages 34 before entering the 
fuel bed. 
From the foregoing description it will be ob 

Served that the lower surfaces of the damper ele 
ments 25, and the upper surfaces of elements 26 
are Subjected to the pressure in penum cham 
ber 8. However, since the areas of these sur 
faces are substantially the same, it is apparent 
that no movement will be imparted to said ele 
ments by this pressure. It will also be observed 
that the upper surface of each damper element 
25 is disposed in substantially Overlapping ar 
rangement with the lower surface of an element 
26 of the next higher damper unit of the series. 
It is also seen that since the damper elements 25 
and 26 of each unit are interconnected by a link 
element 27, any movement imparted to one of 
said elements is also imparted to the other. 
Therefore, should the velocity of the air in One 
inlet passage 34 increase, thereby reducing the 
static pressure operating against the lipper Sur 
face of the associated damper element 25, while 
the velocity of the air in the next lower chamber 
34 remains the same, thereby imposing the nor 
mal pressure against the lower surface of the 
associated damper element 26, it will be readily 
seen that since the pressure acting against the 
lower surface of element 26 is greater than the 
preSSure acting against the upper surface of the 
element 25, both of said elements of the unit will 
tend to move upwardly. These damper elements 
may be so designed that the dead weight there 
of Will be Sufficient to hold them open for a pre 
determined differential pressure, or they may 
have Weights or Springs associated therewith for 
that purpose. When this differential preSSure 
increases due to a decrease in the fuel bed re 
sistance, the associated damper element 25 will 
move upWardly into engagement with the damper 
element 26 of the next higher unit of the series, 
to throttle the air flow to that portion of the fuel 
bed. When a damper element 25 has thus been 
actuated to closed position a slight leakage of 
air occurs, and as a result the damper elements 
of the unit are subjected to differential OreSSure 
of Sufficient intensity to maintain them in closed 
position. If no leakage occurs under these con 
ditions the damper element 25 would drop slightly 
from its fully closed position and would then be 
instantly actuated to closed position again. This 
action Would be repeated until the fuel bed Over 
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lying the associated tuyère block imposes a 
greater resistance to the flow of air and the 
Weight of the damper elements 25 and 25 is Sufi 
cient to overconne the resulting change in differ 
ential pressure. In either case the air flow to 
tile thin or porous portions of the fuel bed is 
throttled sufficiently to prevent the formation of 
blow holes, or dainage to the tuyere blocks. 
Thus, When the air is so throttled the combus 
tion rate will decrease, thereby enabling the fuel 
feeding elements to build up such abnormally 
thin or porous portions of the fuel fed until they 
again become normally uniform. This change 
in the fuel bed density creates a greater resistance 
to the flow of air through the associated passages 
34 thereby decreasing the differential pressure 
acting on the associated damper elements, and 
as a result the damper elements will move down 
Wardly to Open position to permit more air to flow 
through the associated tuyere blocks. 

Referring to Fig. 2, the damper elements shown 
at A, B and C, are in closed position, thereby 
shutting off the flow of air to the associated 
tuyere blocks. The arcuate portions 29 provided 
On each damper element 25 act as seals to pre 
vent leakage of air past the dampers when the 
latter are in closed position. 

It therefore is apparent that the damper eie 
ments 25 and 26 associated with the tuyere blocks 
beneath the lighter or more porous portions of 
the fuel bed are operated automatically to close, 
or partially close the inlet openings thereto, 
while those associated with the tuyere blocks be 
neath the heavier portions of the fuel bed will 
remain open, and as a result proper distribution 
of air to all portions of the fuel bed is assured 
under all conditions of operation. 
To assemble the fluid control units f 9 in posi 

tion beneath the tuyere blocks, it is only neces 
Sary to arrange them as shown in Fig. 2, and 
then Secure them in place in any suitable man 
ner, such as by bolts 35, which may pass through 
apertures provided in side plates 5 of adjacent 
retorts. 
This construction, it is apparent, is equally 

adapted for use on new stoker installations as 
Well as those already in service. The units 9 
may readily be installed without modifying the 
Stoker in general. In this construction it will 
also be observed that the dampers are disposed 
Substantially longitudinally in respect to the di 
rection of air flow. Thus the impact head of the 
air flowing past the dampers has little or no ef 
fect upon the operation thereof. 
While the embodiment herein shown is ad 

mirably adapted to fulfill the objects primarily 
stated, it is to be understood that it is not in 
tended to limit the invention thereto since it may 
be embodied in other forms, all coming within 
the Scope of the claims which follow: 
What is claimed is: 
1. In a device of the class described, an air 

control unit adapted for assembly beneath the 
tuyere blocks of a stoker, Said unit comprising a 
framework consisting of a pair of Side Walls and 
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3 
a Series of cross members extending between said 
Side Walls in slightly Spaced relation defining a 
Series of relatively narrow passages, a series of 
damper units mounted adjacent said passages 
and forming With said Side Walls communicat 
ing paSSages to Said first mentioned passages, 
each of Said damper units comprising a pair of 
interconnected damper elements, One of the ele 
ments of each of said pairs of damper elements 
forming one Wall of its associated coinInunicat 
ing passage and being subjected to the pressure 
of the air therein, while the other of said ele 
ments forms one Wall of the communicating pas 
Sage to an adjacent one of Said first mentioned 
passages and is subjected to the pressure there 
in, whereby said damper units will be actuated 
to open or closed position, depending upon the 
intensity of the pressures acting at the opposite 
Sides thereof. 

2. In a device of the class described, an air 
control unit adapted for assembly beneath the 
tuyere blocks of a stoker, said unit comprising a 
framework consisting of a pair of Side Walls, and 
a series of cross members extending between said 
side Walls in slightly spaced relation defining a 
series of relatively narrow passages, damper units 
disposed adjacent said paSSages and forming 
With the said side Walls a series of communicating 
paSSages to said first mentioned passages, one 
side of each of Said damper units forming One 
Wall of its associated communicating passage 
and being subjected to the pressure of the air in 
said communicating passage, while the other 
side of each of said damper units forms one wall 
of an adjacent communicating passage and is 
Subjected to the pressure of the air therein, 
Whereby said damper units Will be actuated to 
open or closed position, depending upon the in 
tensity of the pressures acting at the Said sides 
thereof. 

3. In a device of the class described, an air 
control unit adapted for assembly beneath the 
tuyere blocks of a stoker, said unit comprising a 
frameWork consisting of a pair of side Walls and 
a series of cross members extending between 
said side Walls in slightly spaced relation defin 
ing a Series of relatively narrow paSSages, a 
damper unit mounted adjacent each of Said pas 
sages and extending in an upstream direction 
therefrom, said damper units forming With the 
said side Walls communicating passages to Said 
first mentioned passages, said damper units be 
ing disposed in Substantially overlapping rela 
tion, one side of each of said damper units form 
ing one Wall of its associated communicating 
passage and being subjected to the pressure of 
the air therein, while the opposite Side thereof 
forms a Wall of an adjacent communicating pas 
Sage and is Subjected to the pressure of the air 
therein, whereby said dampers will move to open 
or closed position, depending upon the intensity 
of the preSSures acting at the opposite sides 
thereof. 

WILLIAM W. SAUTER. 
HOWARD F. LAWRENCE. 


