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UNITED STATES 

1,886,513 

PATENT OFFICE 
EDWARD L. ANDERSON, OF GROSSE ILE, MICHIGAN, ASSIGNOR TO AMERICAN BLOWER 

CORPORATION, OF DETROIT, MICHIGAN, A CORFORATION OF DELAWARE 

ANGULAIR-FLOW FAN 

Application filed January 2, 1931. Serial No. 506,057. 

My invention relates to angular, injector 
type, line-flow fans. 

It is my object to provide means of moving 
air by extracting a portion of the air, moving 

5 it through a line flow fan and ejecting it in 
a stream back into the main circuit of air to 
induce the flow of the main body of air. 

It is particularly my object to provide such 
a means to move air from one direction to 

10 another. 
It is a further object to provide a line-flow 

fan of this combination in which all of the 
gases passing through the fan pass from side 
to side and do not enter through the end of 

15 the fan. 
It is a further object to provide a screen 

for the returning portion of the fan so as to 
prevent the returning fan blades, returning 
from the exit side to the inlet side, from dis 

20 turbing the air already discharged into the 
injector. 

It is particularly my object to provide a 
fan mechanism and injector in connection 
with hot gases, as from boiler stacks, and to 

25 provide means of cooling the several parts of 
the mechanism. 

It is also my object to provide a cool in 
jector and a construction for cooling the con 
nection of the fan with the motive power, 

30 such as the electric motor. 
Referring to the drawings: 
Figure 1 is a section through the line-flow 

fan injector and angular main supply pipe; 
Figure 2 is a top plan view thereof; 
Figure 3 is an end elevation thereof at an 

angle of 45 degrees thereto; 
Figure 4 is a side elevation; 
Figure 5 is a detail section on the line 5-5 

of Figure 1. 
Referring to the drawings in detail, 1 is the 

entrance opening of an entrance passageway 
2, through which gases flow and then turn at 
right angles and proceed as indicated by the 
arrow through the passageway A out of the 

4.5 exit opening 3 formed by the passageway 4. 
The main body of the gases follows the arrow 
through the passageway A. A portion of 
these gases is withdrawn from the main 
stream and enters the fan housing 5, which 

50 has a diagonally disposed bottom 6 engaging 

35 

40 

the hub plate and the center plate, it is pos 

with the diagonal upper face 7 of the main 
passageway casing. The wall 8 and side walls 
9 provide the remainder of the inlet passage 
Way to the line-flow fan, which consists of 
a front plate 10 and a back plate 11, which 55 
have between them the arcuate blades 12. 
The back plate 11 is provided with a plu 
rality of apertures 13 which accommodate 
the insertion of the rivets 19. It is mounted 
upon a series of studs or rivets 14 upon the 
center plate 15 and is spaced therefrom by the 
washers 16. The back plate 11 is also spaced 
from the annular plate 17 mounted by the 
rivets 18 on the Wall 9 for the introduction 
and removal of the fan. The center plate 15 
is Supported on a hub plate 21 by support 
ing studs or rivets 19 and in spaced relation 
ship thereto by the washers 20 on the studs or 
rivets 19. The studs or rivets 19 are mount 
ed in the hub plate 21, which has ventilation 
apertures 22. This hub plate 21 is mounted 
upon the hub 23; which in turn is supported 
by the motor armature shaft or other driv 
ing axle 24, which is attached by the key 25 
and set screw 26. 

It will be noted that, due to the spacing be 
tween the center plate 15 and the annular 
plate 17 and the spacing between the back 
plate 11 and the center plate 15 and between 
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sible to cause a dissipation of the heat from 
the fan. Fan blades 21a may be formed on 
the hub plate to facilitate the radial move 
ment of air. The blades thus mounted on the 
hub plate near the periphery thereof will 
cause air to enter through the openings 22 
and be thrown off radially from the hub, 
thereby increasing the flow of air at this point. 
The center 27 of the line-flow fan is eccen 

tric to the passageway in which it is located. 
The periphery 28 of the fan is closely adja 
cent to the screen wall 29. The opposite wall 
30 diverges outwardly and upwardly from 
the fan to form the chamber B to give the air 
full opportunity to escape from the line-flow 
fan through the interior of the fan in the area. 
C. Thereupon, the wall 30 is directed later 
ally and downwardly as at 31, and a compan 
ion wall 32 is extended from the screen. 29 
laterally and downwardly in converging rela- 100 
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tionship to the wall 32 to form an injector 
which discharges at high velocity the air from 
the fan through the opening 33 into the main 
passageway A to induce the angular flow of 
air therethrough. The jet of air issuing 
through the mouth 33 from between the walls 
31 and 32 issues at an angle to the axis of flow 
through the pipe 4; and, in the event of any 
cessation of flow through the opening 1, pipe. 
2, passageway 3 and pipe 4, this jet of air acts 
as a damper or valve in itself and prevents 
any backflow of air from the duct towards 
the source. - 
Thus I accomplish these things: First, I 

economize on fan capacity and horsepower 
to drive the fanby only handling a portion of 
the air or gas; second, I utilize a portion of 
the air handled as a high speed injector 
stream delivered at a different angle and in 
a different plane from that of the entry of 
air into the fan, thereby inducing the flow of 
the main body of air or gas at an angle to its 
initial direction of movement; third, cool 
the connection between the fan and its driv 
ing source by the movement of the fan itself; 
fourth, I extract the air from the main body 
of air without turbulence, increase its veloc 
ity and redeliver in a fine stream the induced 
air without turbulence; fifth, I provide means 
for the circulation of outside air around the 
injector and the fan and reduce the heat on 
the moving parts as they operate; sixth, I pro 
vide means of utilizing an angular jet of air 
to the main flow, which acts as a damper to 
prevent back flow of air while inducing for 
ward flow. . -- - 

It will be understood that I desire to com 
prehend within my invention such modifica 
tions as may be clearly embraced within the 
scope of my claims and invention. 
Having thus fully described my invention, 

what I claim as new and desire to secure by 
Letters Patent, is: 

1. In combination, an angular line-flow air 
pipe, a by-pass, and means in the by-pass to 
extract air from one arm of the angular pipe 
and discharge it into one side of the other 
arm in the general direction of the line of 
flow therein. 

2. In combination, an angular line-flow 
pipe, a by-pass adapted to extract air from 
one side of one arm of the angular pipe and 
discharge it into one side of the other arm, a 
fan in said by-pass and an injector in said 
by-pass. - 

3. In combination, an angular main-flow 
pipe, an arcuate by-pass mounted on the ex 
terior angle thereof on a diagonal line of 
division therefrom, a fan in the inlet of said 
by-pass and an injector at the outlet of said 
EPass directing air into the pipe at one 
SlCle. 

4. In combination, an angular main-flow 
pipe, an arcuate by-pass mounted on the ex 
terior angle thereof on a diagonal line of 
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division therefrom, a fan in the inlet of said 
by-pass and an injector at the outlet of said 
by-pass, said by-pass being of progressively 
less diameter from inlet to outlet. 

5. In combination, a main-flow angular 
pipe, an angular by-pass having an inlet in 
line with the flow in the main pipe on one 
side of the angle thereof and an outlet at an 
angle to the line of flow on the other side of 
the angle thereof and means for inducing the 
flow of air through said by-pass. 

6. In combination, a main-flow angular 
pipe, an angular by-pass having an inlet in 
line with the flow in the main pipe on one side 
of the angle thereof and an outlet at an angle 
to the line of flow on the other side of the 
angle thereof, means for inducing the flow of 
air through said by-pass and an injector at 
the outlet of said by-pass directing the by 
passed air into the side of the pipe. 

7. In combination, a main-flow pipe, a by 
pass extending from and back again at spaced 
points on said pipe, a line-flow fan in the in 
let of said by-pass, an injector at the outlet 
of said by-pass and a screen adjacent said 
line flow fan formed by one wall of the by 
pass over those portions of the blades of the 
fan returning from the outlet of the fan to 
the inlet. 

8. In combination, a main-flow pipe, a by 
pass pipe communicating there with at di 
verse points, comprising a pipe with a re 
stricted throat, a line-flow fan interposed in 
said throat, said by-pass having a reduced 
exit portion at one side of the main-flow pipe 
where the air in the by-pass is redelivered to 
the main pipe. 

9. In combination, angular main-flow pipe, 
a U-shaped by-pass having therein a screen 
forming one side of the by-pass communicat 
ing with the respective sides of the angle of 
the pipe, said by-pass having a line flow fan 
in the entrance thereof and a restricted pas 
sageway to form an injector stream at the 
exit thereof. . . . 

10. In combination, an angular main-flow 
pipe, an inverted U-shaped by-pass mounted 
on the exterior corner thereof, a line-flow fan 
therein, said by-pass being arranged with a 
progressively smaller diameter from inlet to 
outlet and a screen formed by one wall of the 
by-pass adjacent the line flow fan on that 
portion of the fan where the blades return 
from the outlet to the inlet of the fan. 
In testimony whereof, I affix my signature. 

EDWARD L, ANDERSON. 
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