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AIR SYSTEM CONTROL 

BACKGROUND or THE INVENTION 
The operation of certain manufacturing machinery 

requires that an exhaust flow of air be drawn through 
such machinery principally to remove any residue gen 
erated during the manufacturing operation and prevent 
settlement of matter such as dust in the machinery 
which could affect or impair proper machine function 
ing. To that end, it is common to provide each operat 
ing machine or device, in the case where plural devices 
are being operated, with its own exhausting means or 
blower, the output from such blower being delivered 
through a branch exhaust duct associated with the de 
vice to a main exhaust duct. The main exhaust duct also 
is provided with exhausting means or a fan which is de 
signed to have an operating capacity greater than the 
sum total capacity of the individual device blower units 
exhaust delivery to the main exhaust duct, with the sys 
tem further being designed such that a constant volume 
and velocity exhaust flow is maintained in the main ex 
haust duct. Maintenance of constant volume and veloc 
ity of exhaust flow in the main exhaust duct is desirable 
for two reasons: 

I. to prevent a drop in exhaust flow volume and ve 
locity as might allow dust to settle in the system and 
plug the same 

2. a drop in volume of air admitted into the system 
could cause overloading of the main exhaust duct fan 
unit. . 

To insure that a full volume of air can flow through 
the main exhaust duct, the branch exhaust duct of each . 
operating device generally makes exhaust delivery 
thereto through a transition duct, the juncture of each 
such branch exhaust duct with the associated transition 
duct being such that an end of the branch exhaust duct 
is received in an enlarged skirt at a tip end of the transi~ 
tion duct. This arrangement is such that only a certain 
portion of skirt enclosed cross-sectional area of the 
transitional duct is occupied by the end of the branch 
exhaust duct. Thus a compensating air ?ow from the 
environment external to the branch exhaust duct can 
be drawn into the transition duct, and hence the main 
exhaust duct, from around the periphery of the branch 
exhaust duc't. 

If an operating device is required to be shut down and 
thus no exhaust therefrom is being delivered into the 
main exhaust by its blower, it is necessary to increase 
the air inlet size to the main exhaust duct from the. ex 
ternal environment in order to maintain the volume de 
mand of the system constant. In order to accomplish 
this change in external environment air inlet area, there 
is usually provided a damper in the transition duct 
which must be adjusted toward greater volume at the 
time of shutdown of the corresponding blower, or to 
ward less volume at blower start-up. In the past this has 
customarily been done manually, although it could be 
accomplished by automatic controls coupled with suit 
ably designed sensors, e.g., located in the blower ducts 
or the like. However, this control arrangement would 
be expensive and space-consuming. 
One class of operating devices which require contin 

uous exhausting of air and dust therefrom to a central 
or main exhaust duct are cigarette makers. Operation 
of these high speed, high capacity devices demands that 
no dust or like residue settle therein so that mainte 
nance of constant volume and velocity flow conditions 
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2 
in these devices and their main exhaust duct system is 
highly important. 

SUMMARY OF THE INVENTION 

The present invention has for a purpose the improve 
ment in an air system for exhausting a plurality of oper 
ating devices in which the exhaust, for example, air and 
dust from each individual operating device is delivered 
to a main exhaust duct which in turn is provided with 
its own fan unit to maintain a constant volume and ve 
locity exhaust flow in the main exhaust duct. In particu 
lar, the inventionis concerned with providing improve 
ments such that if one of the operating devices is closed 
down so that the absence of exhaust ?ow therefrom to 
the main exhaust duct would alter or affect the con 
stant volume and velocity conditions in said main ex 
haust duct, there will be provided an automatic com 
pensation or in?ow of air from the environment exter 
nal to the particular operating device and its associated 
branch exhaust duct through the associated transition 
duct and to the main exhaust duct. 

In accordance with the present invention, the forego 
ing is effected by ?tting a flexibly structured sleeve to 
the tip end of each branch exhaust duct of an operating 
device where it, the branch exhaust duct, enters the 
transition duct member associated therewith. The ?exi 
bly structured sleeve is provided of a material which is 
sufficiently flexible as to enlarge radially under the in 
fluence of air ?ow delivered from the blowing means of 
the operating device through the branch exhaust duct 
with the sleeve being dimensioned such that in its en 
larged condition it occupies only a certain portion of 
the skirt enclosed cross-sectional area of the transition 
duct whereby compensating air ?ow is drawn into the 
transition duct around the periphery of the sleeve from 
the environment external to the branch exhaust duct. 
The sleeve further is sufficiently ?exible to collapse 
from its expanded condition in the absence of air flow 
through the branch exhaust duct (as when the associ 
ated operating device is shut down) thereby to diminish 
the portion of skirt enclosed cross-sectional area occu 
pied by the sleeve with there thus occurring a concomi 
tant increase in the ?ow of compensating air drawn into 
the transition duct and to the main exhaust duct to 
maintain the flow in the last mentioned component at 
constant value. v 

In accordance with the invention, the sleeve desir 
ably is provided as a relatively thin element that is re 
ceived exteriorly on and removably secured to the tip 
end of the associated branch duct. Desirably, the sleeve 
is secured to the branch exhaust duct with a clamp. The 
sleeve can be provided such that in its enlarged condi 
tion it presents the same configuration as the branch 
exhaust duct. Thus, if the exhaust duct is cylindrical, 
the sleeve in enlarged condition can present a hollow 
cylindrical con?guration. When the operating device 
associated with a particular branch exhaust duct is shut 
down, the absence of air ?ow through the branch ex~ 
haust duct will result in the sleeve collapsing to permit 
increased ?ow of outside environmental air around the 
sleeve and into the transition duct leading to the main 
exhaust duct. 
The sleeve can be provided from various materials as 

for example, cotton canvas, rubber and assorted ther 
moplastic materials. 
The invention, accordingly, comprises the features of 

construction, combination of elements and arrange 
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ment of parts which will be exemplified in the construc 
tion hereinafter set forth and the scope of the invention 
will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A fuller understanding of the nature and objects of 
the present invention will be had from the following de 
tailed description takenin conjunction with the accom 
panying drawing showing by way of example, a pre— 
ferred embodiment of the inventive concept and in 
which: 
FIG. 1 is a side elevational view of an exhaust system 

for exhausting a plurality of operating devices and em 
bodying the principles of the present invention. 
FIG. 2 is a fragmentary elevational view of the appa 

ratus shown in FIG. 1 depicting the manner in which 
the branch exhaust duct of one of the operating devices 
is connected to the main exhaust duct through a transi 
tion duct, the rigid duct portion of the branch exhaust 
duct being fitted with a ?exible sleeve in accordance 
with the present invention, the sleeve being shown in its 
enlarged position as when there is exhaust ?ow through 
the branch exhaust duct. 
FIG. 3 is a side view of the flexible sleeve provided 

by the present invention, the sleeve being shown in its 
expanded condition. 
FIG. 4 is an end view of FIG. 3. 
Throughout the following description, like reference 

numerals are used to denote like parts in the drawing. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention is concerned with improve 
ments in an exhaust system associated with a plurality 
of operating devices which require continuous exhaust 
ing of air, dust and the like therefrom, with the exhaust 
of each individual unit being delivered from a blower 
unit associated with the device through a branch ex 
haust duct to a main exhaust duct, the main exhaust 
duct in turn having its own fan unit for drawing air 
through said main exhaust duct, the operation of the 
fan unit being such as to maintain constant volume and 
velocity flow conditions in the main exhaust duct. 
While the invention herein will be described in terms 
of its particular applicability to the operation of ciga 
rette making machines, it will be understood that the 
invention has broader applicability to the problems as 
sociated with effecting exhaust from other types of op 
erating devices. 
Referring now to FIG. 1 of the drawings, there is de 

picted a main exhaust duct 10 which is provided with 
its own exhausting means or fan unit 12 for the pur 
poses of effecting an exhaust ?ow through the duct 10. 
Connected with the main exhaust duct 10 are a plural 
ity of transition ducts 14a-14c each of which has asso 
ciated therewith a respective branch exhaust duct 
l6a-16c, leading to an individual operating device, 
e.g., a cigarette maker 18, only one of the last~ 
mentioned devices being depicted for convenience. As 
will be understood, each cigarette maker 18 is provided 
with its own exhausting means or blower to effect ex 
haust of air and dust from the cigarette maker and de 
liver it through its associated branch duct to the main 
exhaust duct 10. As will be noted in FIG. 1, each transi 
tion duct 14a—14c is connected at one end to the main 
exhaust duct 10 and is provided at its other end with an 
outwardly flared encircling skirt which encloses a space 
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4 
of predetermined cross-sectional area de?ning an 
opening into which a tip end of the associated branch 
exhaust duct is received in coaxial disposition with the 
transition duct. 
As will be noted in FIGS. 1 and 2, each branch ex 

haust duct l6a-l6c includes a rigid duct portion which 
has a tip end as at 24 which terminates spaced a dis 
tance from the radial ?ared skirt on the associated tran 
sition duct. Exteriorly on such tip end of the rigid duct 
portion, there is received a sleeve 22a-22c, with the 
sleeve being removably secured thereto by any suitable 
means, as for example by means of a clamp 26. The 
sleeve is provided as a ?exibly structured component of 
a material sufficiently ?exible to enlarge radially under 
the in?uence of air ?ow being delivered through the 
branch exhaust duct and occupy a certain portion of 
the transition duct skirt enclosed cross-sectional area. 
In this fashion when the cigarette maker is being oper 
ated, and air being exhausted therefrom for delivery to 
the main exhaust duct 10, there will occur additionally 
an intake of air from the environment external to the 
branch exhaust duct, such air entering around the pe 
riphery of the enlarged sleeve and following the entry 
course generally depicted by the arrows A in FIG. 2. 
Such additional and compensating air ?ow is intended 
to insure that adequate ?ow of air to the main exhaust 
duct 10 occurs to keep the volume and velocity of air 
flow through the main exhaust duct at constant level. 
This is done inasmuch as the capacity of fan unit 12 is 
generally greater than the sum total of the capacities of 
the blower units associated with the individual cigarette 
makers. As shown in FIG. 2, there may be provided a 
screen 40 surrounding the juncture of each branch ex 
haust duct with its associated transition duct. 
When it is desired or necessary to shut down one of 

the operating devices (a cigarette maker) and in conse 
quence thereof change the exhaust ?ow through the 
branch exhaust duct associated therewith so that there 
would otherwise occur a consequent alteration of the 
?ow conditions in the main duct 10, the sleeve fitted to 
the tip end of the particular branch exhaust duct will 
collapse in the manner shown with respect to sleeve 
22b in FIG. 1. Further in FIG. 2 the collapsed condition 
of the sleeve is shown in phantom lines as at 30. With 
the sleeve thus collapsed due to the absence of air ?ow 
through the associated branch exhaust duct, there re 
sults a diminishing of the portion of skirt enclosed 
cross-sectional area occupied by the sleeve with a con 
comitant increase in the ?ow of compensating air 
drawn into the transition duct. 
FIGS. 3 and 4 depict one form of construction of 

sleeve in which the sleeve 22 is an assembled structure 
made from a thin sheet of ?exible material, the de 
picted embodiment being a sheet of material formed 
such that in its expanded condition it is a hollow cylin 
der, the sleeve structure being formed by overlapping 
opposite ends of a sheet of the ?exible material and se 
curing such ends together as with adhesive 32. The 
sleeve 22 can be provided such that its con?guration 
when in expanded condition of course will correspond 
with that of the rigid portion of the branch exhaust duct 
to which it is connected. Thus in respect of rectangular 
shaped ducts, the sleeve desirably will have a corre 
sponding con?guration when in its expanded condition, 
although it need not necessarily be such. 
Other materials can be used for making the sleeve. 

For example, it can be made of soft rubber or of various 
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types of thermoplastic material, as long as the essential 
properties that it have sufficient ?exibility and thinness 
to collapse in the manner described above is possessed 
by the structure made therewith. 
The present invention can be employed in both new 

and existing exhaust systems. If an existing system be 
modi?ed by providing the exhaust branch ducts with 
sleeves, the dampers 42 commonly found in the transi 
tion ducts thereof can be retained although as pointed 
out earlier, the need for damper position adjustment at ' 
shut-down and start-up of the associated operating de 
vice is effectively eliminated by the present invention. 
While there is disclosed above but one embodiment 

of air control system improvements according to the 
present invention, it is possible to produce still other 
embodiments without departing from the scope of the 
inventive concept herein disclosed, and accordingly, it 
should be understood that all matter contained in the 
above description and the accompanying drawing 
should be interpreted as illustrative and not in a limited 
sense. 

What is claimed is: 
1. ln apparatus for exhausting air and the like from 

a plurality of operating devices which during operation 
of the same require continuous removal of air and the 
like therefrom, which apparatus includes: 

a main exhaust duct, and a fan unit for drawing air 
through said main exhaust duct; 

a corresponding plurality of elongated transition 
ducts each connected at one end to said main ex 
haust duct and extending a distance therefrom; 

an elongated separate branch exhaust duct associ 
ated with each device and connected at one end 
thereof with the associated device and extending 
therefrom to ?ow communicative juncture at its 
other end with the other end of one of said transi 
tion ducts, said other end of each transition duct 
having a radially outwardly ?ared encircling skirt 
enclosing a space of predetermined cross-sectional 
area defining an opening into which the said other 
end of an associated separate branch exhaust is re 
ceived in coaxial disposition with said transition 
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duct, there being embodied in each of said devices 
air blowing means for delivering air flow from each 
said device to the associated branch exhaust duct, 
the improvement in which 

the said other end of each separate branch exhaust 
duct is provided as a ?exibly structured sleeve of a 
material sufficiently ?exible to enlarge radially 
under the in?uence of air ?ow delivered from the 
blowing means of said device through said branch 
exhaust duct and being dimensioned such that in 
enlarged condition it occupies only a certain por 
tion of the skirt enclosed cross-sectional area 
whereby compensating air ?ow can be drawn by 
the action of said fan unit into said transition duct 
around the periphery of said sleeve from the envi 
ronment external to the associated device and 
branch exhaust duct, said sleeve further being suffi 
ciently ?exible to collapse from its expanded con 
dition in the absence of air ?ow through said 
branch exhaust duct to diminish the portion of skirt 
enclosed cross-sectional area occupied by said 
sleeve with concomitant increase in the flow of 
compensating air drawn into said transition duct. 

2. Apparatus in accordance with claim 1 in which 
said sleeve is provided as a ?exible structure presenting 
a hollow cylindrical con?guration when in enlarged 
condition. 

3. Apparatus in accordance with claim 1 in which 
each said separate branch exhaust duct includes a rigid 
duct portion having a tip end terminating spaced a dis 
tance from the radial ?ared skirt on the associated tran 
sition duct, the sleeve associated with each said branch 
exhaust duct being received exteriorly on and remov 
ably secured to the tip end of its associated branch 
duct. 

4. Apparatus in accordance with claim 3 in which 
each sleeve is removably secured to its associated 
branch duct tip end with a clamp. 

5. Apparatus in accordance with claim 1 in which 
said sleeve is made from one of cotton canvas, rubber 
and thermoplastic material. 

* * * >l< * 


