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: This invention relates to systems for distribut 
ing fluids, in either gaseous or liquid state, from 
a common source to numerous outlets, and Con 
prises means for so regulating the flow of Such 

... fluids in passing through such a system, as auto 
- matically to reduce the flow in portions of the Sys 
tem. where. otherwise the flow would tend to be 
come excessive, and compensatively to increase 
the flow proportionately in other portions of the 
system. . . . . . 

The invention finds application in heating and 
ventilating systems, air conditioning Systems, etc. 
It finds particular application in Supplying air, 
under forced draft pressure, through the grate 
area of large boiler - furnaces and the i like, es 
pecially, those eraploying automatic Stokers, and 
in accordance with the principles aforesaid, 
namely, automatically to reduce the air supply 
to portions of the fuel bed which have become 
thin, and thus mitigate the tendency for such 
thin portions to “burn out,' while at the same 

is time to compensatively increase the air supply to 
the denser portions of the fuel bed where such 
increased air supply is desired. For purposes of illustrating a specific appli 
cation of the invention, as described more-in de 
tail hereinafter, we have chosen a boiler and fur 
nace employing a system for supplying air under 
forced draft, and one which is provided with an 
automatic stoker of the under-feed type. In this 
type of furnace, the coal is fed to the bed of the 
fire by means of suitable power-driven rams and 

: pushers, and the air under pressure is supplied, 
: for the purpose of supporting combustion, 
through a series of tuyères arranged in banks 
alternating with said rams and pushers. The air 
is supplied by a suitable blower to a chamber 
underlying the pushers and the tuyeres, which is 
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- areas, offering the least resistance to the draft, 
Will have a tendency to burn through more quickly 
than the dense areas, thus permitting an exces 
sive rush of air through these thin portions of the 
fuel bed and thereby causing a reduction in the 
amount of air accessible in the denser areas. 
Moreover, this excessive rush of air through the 
thinner areas of the fuel bed produces a rapid 
burning of the fuel thereat, and consequently 

O causes abnormal and extremely rapid “burning 
out' to develop in these areas, thus allowing 
quantities of air in excess of that required for 
proper combustion to pass-through them which 
is uneconomical. Conversely, the denser areas of 
the fuel bed do not receive a sufficient amount 
of air, so that the fuel is not completely consumed 
thereat, resulting in an unevenly burning fire, 
which is quite unsatisfactory and uneconomical. 
In applying the present invention to a boiler, 

furnace and stoker of the type above mentioned, 
the fire bed is theoretically divided into a plural 
ity of approximately equal areas, and an auto 
natic, air flow controlling device is provided 
for each of these areas which is interposed be 
tween the tuyeres and the wind-box of the fur 

These air flow controlling devices are me 
chanically interlinked in groups in such man 
iner that air flow regulating actuation of any such 

30 

35 

commonly designated as the “wind-box,' the air 
passing from the wind-box to the tuyères and 
through suitable apertures in the tuyeres to the 
fuel bed, where the oxygen in the air combines 
with the carbon in the coal and with the gases 
emanating from the heated coal for the purpose 
of properly effecting combustion. . . . . 
In the operation of this type of stoker, there 

is are times. When the coal-feeding apparatus fails 
to distribute the coal uniformly over the tuyères, 
whereby some portions of the fuel bed become 
unduly thin, while other portions become com 

:: pa.ratively dense. " Obviously, these different por 
tions of the fuel bed having different thicknesses 
or densities will present resistance to the flow 
of air which varies in accordance with the density 

: of the fuel bed in these different areas. The thin 
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device of a group will produce proportional and 
Compensating actuation of all other devices in 
Said group. 

Miore Specifically, in accordance with the in 
vention, the forced draft air from the wind-box 
is conveyed to the furnace through a series of 
Vertically extending and horizontally spaced air 
ducts or flues, each adapted to supply the tuyeres 
Over different areas of the fuel bed, adjacent 
Such air ducts being arranged to supply adjacent 
fuel bed areas, and in aggregate to supply forced 
draft air over the entire grate area. These air 
ducts, sometimes called 'zone control boxes,' 
are arranged in horizontally spaced alignment, 
in Successive rows across the stoker, underneath 
the tuyeres, So that each air duct will supply a 
given number of tuyères. Dampers are provided 
in each of the al?r ducts which are rotatably 
mounted on horizontal shafts, and arranged to 
Swing to either side of a normal position, as for 
example, about 31° from the vertical, to a fully 
opened or vertical position (or to a stop of, for 
example, 15° from the vertical) and to a fully 
closed position of, for example, 
the horizontal. 
air ducts in any given row are arranged to swing 

55 

about 28° from 
The dampers of the successive 

alternately clockwise and counter-clockwise to 
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close, for reasons explained hereinafter. Each 
damper has affixed thereto a Weighted lever arm 
which tends to maintain the associated dampe' 
in its normal position aforesaid. Also there is 
secured to each damper Shaft and the aforemen 
tioned weighted lever arm an operating arm, at 
the extremity of which there is fulcrumed or 
pivotally supported at its midpoint for rotation 
about a horizontal axis, a control lever. The 
control levers of adjacent air ducts in a given 
row are interconnected by horizontally extend 
ing link members which are pin-connected to 
the control evers at their extremities, in Such a 
manner that one end of each control lever is pin 
connected by a horizontal link member to the 
control lever next adjacent on One side thereof, 
while the other end of said control lever is Simi 
liarly connected to the control lever next adja 
cent on the opposite side thereof. This mode of 
mechanical interlinking extends throughout all 
control levers in a given row of air ducts, with 
the exception that the horizontal link member 
extending from one end of each of the control 
levers in the terminal air ducts of any given roW, 
is pin-connected to a fixed Support. 
of this mechanical interlinking of the Successive 
dampers in a given row of air ducts, coupled 
with the arrangement aforesaid whereby the 
successive dampers are mounted to Swing alter 
nately clockwise and counterclockwise to close, 
rotary movements of any damper in the row Will 
be transmitted to all other dampers in the row 
in such manner as proportionately to adjust the 
same in compensating fashion. That is to Say, 
if one damper tends to be rotated toward the 
closed position, the interconnected control mem 
bers and link members operate in Such manner 
as proportionately to rotate all other damperS 
toward the open position. 
When the air flows through the various ducts 

of a given row are uniform, the damperS Will 
assume, by virtue of their Weighted arms afore 
said, their aforesaid normal positions interme 
diate between the closed and fully opened posi 
tions, and all pneumatic forces on the damperS 
will be maintained in balance by virtute Of the 
aforesaid interconnecting linkages, which cause 
the forces on each damper to be balanced against 
the forces on each of the other damperS. When, 
however, due to localized weaknesses of the fuel 5 
bed, the air which flows through any particular 
duct or each of Several ductS is increased in Ore 
than the air which flows through each of the 
remaining ducts, the pneumatic forces acting on 
the dampers passing the increased rates of air 
flow are increased in a direction to rotate these 
dampers towards the closed position. In so do 
ing, º all Other damperS are i COmpensatingly 
opened in the manner aforesaid. Equalization 
of the forces between the dampers is reestab 
lished when the dampers have moved Sufficiently 
to adjust the pneumatic forces acting on then 
to Values Such that all the forces acting on any 
given damper are equal to all the forces acting 
On each of the other dampers. In accomplish 
ing this result, the rate of air flow through the 
ductS feeding Weakened fuel bed Sections is 
actually reduced below the rate of air flow 
through normal sections of the fuel bed, thereby 
permitting the SubSequent building up of the 
fuel bed resistance in such weakened sections, 
after Which the damperS. return to their normal 
positions. 
This tendency of a damper, in accordance 

With the invention, to close down by passage of 

By virtue 

O 
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4 
air, under forced draft, around it, is brought 
about by venturi action as follows: AS stated 
above, the damper is normally inclined at an 
angle of about 31° to the vertical, i. e., to the di 
rection of the air duct, whereby the damper, in 
conjunction with the duct wall toward which 
it is inclined, constitutes what is, in effect, a 
venturi tube. Accordingly, as the air, under 
forced draft preSSure, passes along the lower 
face of the damper from its inlet to itS outlet 
edge, its Velocity progressively increases. This 
progressive increase in velocity of air flow across 
the lower damper face produces a correspond 
ing progressive decrease in Static pressure act 
ing on the lower face of the damper, in passing 
from its inlet to its outlet edge. In consequence, 
the total static pressure on the lower face of the 
outlet half of the damper becomes less than that 
on the lower face of the inlet half, thereby tend 
ing to rotate the damper toward its closed po 
sition. The action above described is enhanced 
by the portion of the air flow in the duct which 
passes between the inlet edge of the damper 
and the duct wall adjacent thereto, Since this 
portion of the air flow is accelerated rapidly 
along the upper face of the inlet half of damper 
after it has passed the constriction formed by 
the inlet edge of the damper and the adjacent 
duct wall. On the other hand, as the damper 
is rotated toward its closed position by the pneu 
matic forces above described, the total air flow 
in the duct is correspondingly decreased, in 
consequence of which the pneumatic forces tend 
ing to close down the damper are likeWiSe cor 
respondingly decreased. Due to these Opposing 
tendencies, the damper will mot Ordinarily cloSe 
down completely as a result of an increase in 
total air flow through the duct from an initial 
state of equilibrium, but will be rotated Suffi 
ciently toward its closed position to establish a 
new condition of equilibrium in which the total 
air flow through the duct is reduced below that 
of the aforesaid initial state of equilibrium. 

Referring to the dra WingS: 
Figure 1 is a longitudinal Sectional plan view 

of a furnace embodying the novel features of the 
invention, this section being taken just above 
the grate and looking down on the grate. 

Figure 2 is a partial Sectional elevation through 
one of the tuyere banks of the furnace as taken 
at 2-2 of Figure 1, these tuyère banks being di 
vided into zones supplied with forced draft 
through damper-controlled air ductS in ac 
cordance with the present invention, which are 
also shown in Sectional elevation in the drawing. 
Figure 2a is a more or leSS Schematic View simi 
lar to Figure 2, but including a blower, and duct 
connections therefrom for Supplying air under 
forced draft to the vertical air ducts of Figure 2. 

Figure 3 is an elevation taken at 3-3 of Fig 
Ure 2 and ShoWing a Trow Of the damper-con 
trolled air ducts or Zone control boxes, with their 
interconnecting linkages as above described. 

Figure 4 is a Schematic showing of the inter 
linked, damper-controlled system of Figure 3, 
and illustrative of its mode of operation. 

Figure 5 is an enlarged fragmentary view in 
Side elevation of one of the intermediate air ducts 
Or ZOne control boxes of a given row, illustrative 
of the mounting of the damper and associated 
linkage mechanism therefore; while Figure 6 is 
a Sectional elevation thereof taken substantially 
at 6-6 of Figure 5. 

Figure 7 is an enlarged fragmentary view in 
Side elevation of one of the terminal air ducts 
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or zone control boxes of a given row,...showing 

"the damper and associated linkage mechanism, 
and the manner in which the end linkage of a 
given row is pivotally secured to a stationary 
support; while Figure 8 is a sectional plan view 
thereof taken at 8 -8 of Figure 7. 

Figure 9 is a fragmentary view in axial Sec 
tion through one end of the damper shaft, taken 
at 9-9 of Figure 7 and illustrating the assem 
bly thereon of the weighted lever arm and the 
operating arm or eccentric, on which latter the 
control lever or linkage mechanism is fulcrumed; 
while Figure 10 is a view in front elevation of 

"the Figure 9 assembly. 
Figures 11 and 12 are detail plan views of 

quadrant members, shown in assembly in Fig 
ures 9 and 10, and providing a means for ad 
justably setting the clockwise and counterclock 
wise damper respectively. 
Figure 13 is an enlarged fragmentary view 

corresponding to Figure 5, but showing the dam 
per in its closed position; while Figure. 14 is a 
similar view of two adjacent air, ducts, in one 
of which the damper is operated to the closed 
position, whereas in the adjacent air duct the 
damper is concurrently actuated toward its 
opened position by the interconnecting linkage 
mechanism. 
As illustrated in Figs. 1, 2 and 2d, the furnace 

embodying the novel features of the invention, 
comprises a front wall and Side walls 2, 2, de 
fining a fire bed, generally indicated at 3, and 
comprising spaced rows of tuyere banks, as at 
4, alternating with automatically actuated coal 
feeding units or retorts, as at 5. Each of the 
tuyere banks includes a pair of side walls, as at 
6, suitably mounted in the furnace, and each 
tuyere bank comprises a Series of tuyere units, 
as at 1, of the usual construction, embodying 
spaced air outlets, as at 8, Fig. 2, which com 
municate with air passages, such as 9, formed 
within the tuyere units. . 
Each of the tuyere banks 4 is divided into a 

series of zones, such as A to Dinclusive, by means 
of metal partitions such as 2, 3, Fig. 2, form 
ing funnel-shaped passageways communicating 
at their bases with air ducts or flues, such as 4, 
5, of substantially rectangular. cross-section, as 

illustrated in Fig. 8, the walls 6, 7 of which 
are likewise made of sheet metal. These air, 
ducts 4, 5, etc. extend from the Zoning, cham 
bers A, B, etc. to the wind-box.located beneath 
the furnace, Fig. 2a, from whence they are sup 
plied with air under forced draft. as indicated 
by the arrows in Figs. 2 and 2a. 

Referring to Fig.1, it will be.noted that the 
air ducts supplying the successive zones. A, B, etc. 
of the successive tuyere banks are arranged, for 
this purpose, in spaced parallel rows, such as 4d 

" to . f ?i, and ̀! 5a to H5i, across the stoker.under-ge, 
neath the tuyere banks, so that, as above stated, 
each air duct will supply air under forced draft. 
to a different and -corresponding number of 
tuyères, comprising in aggregate all- of the tu 
yeres. It will also be noted, for example, that the 
first row of air ducts. 4d. to 4i inclusive supplies 
air under forced draft to the portions of the suc 
cessive tuyere banks which are located in Zone A; 
similarly the second row of air ducts 15a to 5i in 
clusive supplies air, to the portions of the succes 
sive tuyere banks located in zone.B, and so on. 

Each air ductor: fiue, such as il 4, 5, etc., is pro 
vided with a damper, as at 18, 9, Fig. 2, which, 
as shown in detail at f8 in Figs. 5, 6, 8 and 13, is 
mounted on a shaft.20a extending...through aper 
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...tures in the end walls 7 of the duct, and jour 
...naled to angle. plates. Such as 2 ?, mounted in 
spaced relation to the duct end walls it by means 
of other angle members, such as 22, which are 

5 welded, riveted or otherwise secured to the duct 
side walls. S. The damper 8 is thus rotatable 
about a horizontal axis between a fully closed 
position of about 28° from the horizontal, as in 
dicated at 8A, Fig. 5, and a fully opened position 

10 of about 15° from the vertical, as indicated at 
i8B, Fig. 5. For limiting rotation of the damper 
in the direction of opening, inwardly projecting 
Studs, as at 23, are appropriately Secured to the 
duct end walls l; while the side Walls 6 of the 

l5 duct" serve to limit rotary movements of the 
damper in the direction of closing, in the manner 
shown at 8A, Fig. 5. The damper 8 is so 
mounted, as explained below, as normally to 
maintain a normal inclination of about 31° from 

20 the vertical, as shown at 8 in Fig. 5. 
AS. above explained, the air ducts-are disposed, 

equally spaced, in rows extending transversely 
across the Stoker underneath the tuyeres, as in 
dicated at 4a-ii and 5a-5i, etc., Fig. 1. Fig. 

253 illustrates. Such a row of air ducts, as viewed in 
side elevation looking in the direction of 3-3. of 
Fig. 2, to assure equal spacing of the ducts, they 
are mounted in equally Spaced, rectangularly 
notched portions 25 of alignment, bars, such as 

3025, Figs. 2 and 3, on which the air ducts are sup 
ported within the wind-box. ... Still referring to 
Fig. 3, the dampers, such as 8a, 8b, etc., of the 
successive air ducts 4d, 6b, etc. are arranged, 

... as indicated, to Swing alternately in clockwise and 
35 counter-clockWise directions, respectively, forclos 

ing. -- Fig. 3, allSo ShaOWS. the aforeSaid mechanical 
interlinkages, extending between the successive 
dampers, whereby rotary movements of any one 
are oppositely and compensatively transmitted to 

40 all of the others, which interlinkages, however, 
are best explained by reference to the detail draw 
ings of FigS. 5 to 12 inc. 

Referring to these detail drawings, one end of 
each dain per shaft. 2d. is provided with a collar 

45.27 keyed thereto by a dowel, as at 28. Mounted 
... on the shaft adjacent to and welded on the collar 
27 is a quadrant member, such as that shown at 
.29 in Fig. 11, or that shown at 30 in Fig. 12, the 
particular type of quadrant member employed 

50 for any particular damper depending on whether 
the damper is to be arranged for counter-clock 

-wise... or clockwise rotation for closing. Where 
...the damper is to be rotated counter-clockwise for 
closing, the quadrant member 29 of Fig. 11 is en 

55-ployed, and, conversely, the quadrant member 30 
of Fig. 12. Where. the - dan Imper is to rotate clockwise 
for closing. It will be noted that each of these 

... quadrant members is provided with a rearwardly 
extending collar portion 31 integral therewith, 

60. which is drilled, as at 32, for mounting on shaft 
20a. Also, each quadrant member is provided 
adjacent its lower periphery with a series of 

...arcuately spaced holes 33, Fig. 11, or 34, Fig. 12, 
- the lowermost hole of the Series being in vertical 

f5. alignment with the shaft aperture 32, with the 
Series of holes extending to the left, as at 33, from 
the vertical for the counter-clockwise type of 

si quadrant, and extending to the right, as at 343, 
for, the clockwise type of quadrant. The quad 

70 rant member is initially assembled on the damper 
shaft 2 a. With its collar portion 3 abutting the 
dowelled shaft collar 27 and welded thereto. The 
damper 8 is thereupon adjusted to its desired 
-normal position of about 31° from the vertical, 

75 while maintaining the quadrant member with 
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the lowermost hole in the arcuate group 33 or 34, 
in vertical alignment With the shaft aperture 32, 
whereupon the abutting collars 3 and 27 are 
welded together as at 27d. 

Following the above assembly, there is Slidably 
mounted on shaft 2a, an eccentric member 35, 
comprising a pair of elongated metal straps 36, 
3 welded together, and suitably drilled, as at 38, 
Fig. 9, for slidable reception of shaft 200. From 
the inner member 36 is SuSpended an arm 39 hav 
ing a weight 40 removably secured thereon by 
means of a threaded portion and cooperating nut 
Ai, Fig. 6. The outer metal strap 37 is the oper 
atting arm for the control lever above referred to, 
and for this purpose has secured to the lower end 
thereof an outWardly projecting stud 42, termi 
nating in a spindle 43, on which is pivotally 
mounted, at its midpoint, a control lever 44 held 
in place by means of a Washer and cotter pin as 
sembly 45. 

Near its lower end, the eccentric member 35 
is provided with a Single drilled hole, as at 46, 
whereby this aperture 46 in the eccentric member 
may be rotatably aligned with any of the aper 
tures 33 or 34 in the quadrant members 29 or 30, 
and secured thereto in such alignment by means 
of a bolt and associated nut aSSembly 47. Ordi 
narily, the eccentric member 35 Will thus be Se 
cured to the quadrant member, employing for 
this purpose the lowermost hole of the arcuate 
series in the quadrant group, as illustrated for 
example in Fig. 5, whereby the Weighted arm 39, 
40 will normally maintain the entire assembly 
in the position shown in Fig. 5, with the damper 
at the aforesaid angle of about 31 from the verti 
cal, representing the normal inclination of the 
damper. In the event, however, that any particul 
lar lamper requires a somewhat different Setting 
in relation to the other damperS of a given OW 
of air ductS, in order to prO'Wide the prOper Opera 
tion for the entire series of damperS, the ec 
centric 35 may be Secured in another of the air 
cuately spaced holes 33 or 34 of the quadrant 
members 29 or 30; or all dampers in any one ZOne 
of dampers may similarly be set for a greater or 
lesser normal opening than those in Some other 
ZOne. It will be observed that, in consequence 
of the assembly above described, the weighted 
lever arm 36, 39, AC, the operating arm 3 (con 
prising assembly 35), and the quadrant member 
29 or 3, are all integrally united to each other, 
and in turn rigidly secured to shaft 20a, to which 
the damper 8 is also rigidly Secured, whereby 
all of these components rotate as a unit. 

Referring to FigS. 3 and 5 to 8 inclusive, each 
control lever, such as 44, Figs. 5 and 6, or 44a, 44b, 
44c, etc., Fig. 3, has pin-connected thereto at its 
outer extremities, as at 48, 49, Figs. 5 and 6, link 
members, . Such as 55, 5 , Which eXtend in Op 
posite horizontal directions respectively, to the 
corresponding control members of the next ad 
jacent air ducts, Situated on the opposite SideS, 
respectively, of the duct in question, and similarly 
pin-connected to the extremities of the control 
levers thereat, in the manner shown in Fig. 3 by 
the Successive link members 52b, 52c, 52d, etc. As 
there Shown, this mode of interlinking the suc 
ceSSive damper controls extends throughout all 
air ductS Ala-4i inclusive of a given row, With 
the exception of the terminal air ducts Act and 
flii at the opposite ends of a given row, the con 
trol inenbers 44d. and 44 i of which have one ex 
trenity thereof pin-connected to a link member, 
Such as 52d or 52i, the opposite end of which is 
pin-connected to a fixed support, as at 53 or 54. 

O 

5 

20 

25 

30 

8 
Fig. 7 illustrates, in enlarged detail, the terminal 
link connection shown at the left in Fig. 3, and 
comprising the horizontally extending link mem 
ber 52d pin-connected at one end to a fixed Sup 
port, as at 53, and having its opposite end pin 
connected to the upper end of the control lever 
44d. 
In the operation of the system as thus de 

Scribed, when the fuel bed is substantially and 
unifornly distributed over the grate, the forced 
draft Supplied through the various air ducts of 
a given row, Such as Aa to 4i inclusive, Fig. 3, 
Will be Substantially uniform, in consequence of 
Which all of the dampers 8a to 3i inclusive will 
aSSume their normal positions, as at 8, Fig. 5, 
and all of the pneumatic forces on the dampers 
will be maintained in balance through the me 
dium. Of the interlinked operating arms, such as 
37, Fig. 6, control levers, such as 44a, to 44i, Fig. 
3, and horizontal link members, such as 52a to 
52 etc., Fig. 3, which thereby adjust the forces 
On each damper to be balanced against the forces 
On each of the other dampers in any given row. 
When, however, due to localized weakness in the 
fuel bed within an area supplied by any given 
air duct or ducts, such as 4a, 4b, 4c. etc., Fig. 
3, the forced draft air supplied through such duct 
or ductS is increased more than the rate of flow 
through the remaining ducts, the pneumatic 
forces acting on the dampers passing the in 
Creased rate of air flow, will increase in a direc 
tion to close down these dampers by pneumatic 

40 
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action, while proportionately opening the re 
maining dampers. 
Thus, referring for example to Fig. 5, it will be 

observed that, Since each damper thereof is nor 
nally in the inclined position indicated at 3, 
it formas in conjunction with the side wall í 6 at 
the left of the duct, what is in effect a venturi 
tube, whereby, as the rate of air flow through 
the duct increases, regions of diminished pressure 
Occur at the constrictions 55 and 55a in the air 
flue formed by the damper f3 and the side walls 
6, whereby the damper is rotated toward the 

closed position 8A. As a result of this action, 
however, all of the other dampers in the row are 
compensatively and proportionately opened by 
Virtue of the mechanical interlinking of the 
damperS as above described. Equalization of 
forces between dampers is reestablished when all 
Closing damperS have moved sufficiently to re 
duce the i pneumatic forces acting on them to 
Values Such that the forces on the closing damp 
erS are again in equilibrium with the pneumatic 
forces on all other dampers in their new positions. 

Fig. 4 illustrates diagrammatically the move 
ments of the various dampers and linkage 
mechanisms in a given row, such as that of Fig. 
3, When, for example, an increased rate of air 
flow occurs in the two intermediate air ducts ifid, 
4e. This increased air flow causes each of these 
dampers to be rotated toward their closed posi 
tions, which, as above explained, results in oppo 
Site directions opposite directions of rotation 
thereof for adjacent dampers, since one damper 
4d must rotate counter-clockwise to close, while 
the adjacent damper 4e must rotate clockwise 
to close. In consequence of this opposite rotation 
of the dampers in the air ducts 4d, 4e toward 
their closed positions, all other dampers in the 
row are proportionately and compensatively ro 
tated toward their opened positions as indicated 
by the arrows thereat, the accompanying move 
ments of the associated linkage mechanisms being 
likewise indicated by the arrows thereon in Fig. 4. 
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A comparison of Figs. 5 and 13 illustrates the 
relative movements which occur in the operating 
arm. 37, control lever 44, weighted arm 39, 40 and 
horizontal linkage mechanisms 50, 5, when the 
damper 8 is operated from its normal position 
of Fig. 5, to its fully closed position of Fig. 13. 
In a similar manner, Fig. 14 illustrates, in en 

larged View, the linkage movements which occur 
in air ducts 4c and 4d of Fig. 3, when the two 
intermediate ducts 4d and 4e thereof are actu 
atted to their closed positions, as illustrated dia 
grammatically in Fig. 4, like elements being simi 
larly designated in Figs. 3 and 14. It will be ob 
served, referring to Fig. 14, that when the damper 
8d. is operated to its fully closed position, the ad 

jacent damper 8e is not operated to its fully 
Opened position, but is opened to such an extent 
along with dampers 4a and 4b of Fig. 3 that 
the forces on all dampers will be balanced. 
We claim: 
1. In combination: a plurality of Spaced, fluid 

pa,SSageWays; a, baffile in ea,ch Said paSSageWay rO 
tatably mounted on a shaft intermediate oppo 
site edges of said baffle, and adapting Said baffle 
to be rotated between closed and opened posi 
tions; means normally positioning Successive 
baffles in oppositely inclined relation in said pas 
sageways respectively, and intermediate their 
open and closed positions, whereby said baffles are 
rotatable to their closed positions alternately 
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clockwise and counterclockwise by venturi ac 
tion produced by fluid flowing between Such 
baffles and the walls of the passages associated 
therewith; a lug keyed to each said shaft; a first 
group of link members individual to and cen 
trally pivoted to the ends of said lugs respectively; 
and other link members pivotally interconnecting 
the opposite ends respectively of adjacent Said 
first link members, and in opposite directions 
therefrom respectively, whereby rotary move 
ments of any said baffle are oppositely transmit 
ted to the remaining said baffles, and whereby un 
equal rates of fluid flow through said passage 
ways compensatively adjust said baffles from one 
state of equilibrium to another. 

2. In combination: a row of Substantially 
equally spaced and vertically arranged fluid paS 
sageways; a baffle in each said passageWay IrO 
tatably mounted on a shaft intermediate Oppo 
site edges of said baffle, and adapting said baffle : 
to be rotated between opened and closed posi 
tions; a weighted member keyed to each said 
shaft for normally maintaining the associated 
bafie in an inclined position relative to the di 
rection of said passageway, and intermediate be 
tween said opened and closed positions; the Suc 
cessive baffles of said row being arranged to ro 
tate alternately clockwise and counter-clockwise 
to close by venturi action produced by fluid flow 
ing between such baffles and the walls of the paS 
sages associated. therewith; a lug keyed to each 
said shaft; a first group of link members indi 
vidual to said lugs, and centrally pivoted to the 
ends of said lugs respectively; and additional 
link members pivotally interconnecting the op 
posite ends respectively of adjacent Said first link 
members, and in opposite directions therefrom 
respectively, whereby rotary movements of any 
said baffle are oppositely transmitted to the re 
maining said baffles, and whereby unequal rates 
of fluid flow through said passageways tend, by 
Venturi action, to actuate certain of Said baffles 
toward their closed positions, and compensatively 
to actuate the remaining said baffles toward their 
opened positions. 
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3. In combination: a row of spaced, substan 

tially parallel, fluid passageways; a baffle in each 
said passageway rotatably mounted on a shaft 
intermediate opposite edges of said baffle, and 
adapting the same to be rotated between closed 
and opened positions, said shaft being substan 
tially perpendicular to the direction of the asso 
ciated passageway; means normally maintaining 
each said baffle in inclined relation relative to 
the direction of the associated passageway, and 
intermediate between said opened and closed po 
sitions; the successive baffles in said row being 
arranged to rotate alternately clockwise and 
counter-clockwise to close by Venturi action pro 
duced by fluid flowing between Such baffles and 
the walls of the passages associated therewith: 
a lug keyed to each said shaft; a first group of 
link members individual to Said lugs and cen 
trally pivoted to the ends thereof respectively; 
and other link members pivotally interconnecting 
the opposite ends respectively of adjacent Said 
first link members, and in opposite directions 
therefrom respectively, whereby rotary move 
ments of said baffle are oppositely transmitted to 
the remaining said baffles, thereby automatically 
and compensatively to adjust Said baffles for 
otherwise unequal rates of fluid flow through Said 
paSSageWayS. 

4. In combination: a plurality of fluid passage 
ways; means for supplying fluid to Said paSSage 
ways under pressure from a common Source; a 
baffle in each said passageway rotatably mounted 
on a shaft intermediate opposite edges of Said 
baffle, said shaft being substantially perpendic 
ular to the direction of said passageway, and said 
baffle being adapted for rotation thereon between 
closed and opened positions, inclined to the di 
rection of said passageway; means normally po 
sitioning successive baffles in oppositely inclined 
relation in said passageways respectively, and 
intermediate their open and closed positions, 
whereby said baffles are rotatable to their closed 
positions alternately clockwise and counterclock 
wise by Venturi action produced by fluid flowing 

5 between such baffles and the Walls of the paSSages 
associated therewith; a lever arm keyed to each 
said shaft; and means mechanically intercon 
necting said lever arms whereby rotary move 
ments of any said baffle are oppositely trans 
mitted to the remaining said baffles, and whereby 
unequal rates of fluid flow through said passage 
ways tend, by Venturi action, to actuate certain 
of said baffles toward their closed positions, and 
compensatively to actuate the remaining said baf 
files toward their opened positions. 

CHARLES B. ARNOID. 
HOWARD F. LAWRENCE. 
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