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This invention relates to a booster fan adapted 
to be installed in the length of a furnace warm air 
pipe. 
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In heating buildings with warm air furnaces, 
Warn air pipes lead from the enclosing casing 
around the radiator, combustion chamber and 
firepot of the furnace, Serving to carry the 
Warned Or heated air to different rooms in the 
building. It is many times desirable that the fioW 
Of heated air to a room shall be greater than what 
Would normally flow under the circulation caused 
by heating the air, and the present invention is 
directed to a novel construction which may be 
installed in the length of a furnace pipe and op 
erated to draw the warm air from the furnace 
casing and impel it to the room to which the fur 
nace pipe leads, whereby the rooin is Supplied 
With a greater amount of heated air than it would 
Otherwise receive. - 

A booster fan of this type or character does 
not need to be operating all of the time that the 

... furnace is in operation, and One object or purpose 
of the present invention is to provide means for 
noving the fan to an inoperative position and at 
the same time automatically cause its cessation 
of movement. Other objects and purposes are to 
provide a simple, practical, durable and effective 
construction of the type noted, and One in Which 
ready access to the fan and to the electric motor 
which drives the same may be had for inspection 
and repair. And a still further object of the in 
vention is to provide a means for utilizing the 
booster fan for circulating cool air, in the Warner 
months of the year, drawing it from the cooler-air 
of the basement and projecting it into the roon 
to which the furnace pipe, in which the fan is 
installed, leads. 
An understanding of the invention for the at 

tainment of the ends stated, as well as mainy 
others not at this time enumerated, may be had 
from the following description, taken in connec 
tion with the accompanying drawings, in which, 

Fig. is an elevation illustrating the installa 
tion of the booster fan unit of my invention in 
a furnace Warm air pipe. 

Fig. 2 is an enlarged vertical section taken 
lengthwise of the fan unit. 

Fig. 3 is a vertical transverse Section, there 
through. . . . . . . 

Fig. 4 is a side elevation of said fan unit, with 
parts broken away, illustrating the manner in 
which the fan and the motor drive therefor may 
be rendered accessible for inspection or repair. 

Fig. 5 is a rear elevation of the fan and its motor 

(C. 26-10) 
and the Wenturi housing in which it is located, 
and 

Fig. 6 is a fragmentary vertical elevation show 
ing the manner in which an electric Switch for 
cutting the current to the electric motor is auto 
natically operated upon turning the fan to a 
lower inoperative position. ... 

Like reference characters refer to like parts 
in the different figures of the dra WingS. . . . . . . . 
The furnace inay be of any conventional Con 

struction, having an enclosing casing from 
which a plurality of warm air pipes 2 are led lat 
erally and upwardly, each to a register 3 in a 
room of the house which is to be heated by the 
furnace, the register being above the floor. aS 
shown, though the type or character of register, 
whether it be vertical or horizontal, is of no in 
portance.insofar as the present invention is con 
Ceined. W 

The booster fan unit of my invention includes 
in its construction a hollow casing of rectangular 
parallelepiped form having a top 5, parallel sides 
6 and i and parallel front and back 8 and 9, from 
each of the latter of which a short pipe sleeve 0, 
having the same diameter as the diameter of the 
warm air pipe 2, projects. A section of the warm 
air pipe 2 may be removed and the casing de 
scribed inserted in its place with the ends of the 
parts 8 in substantially abutting relation with 
the ends of the pipes. 2. The apparatus is se 
cured in place by clamping bands f which pass 
around and Overlap the adjacent end portions of 
the parts 2 and it as shown in Figs. 1 and 2. As 
shown in Fig. 2, these bands. are welded to the 
sleeves only near their bottom portions, thus 
permitting the sleeves to be bent or sprung out 
wardly easily during the installation of the appa 
ratus. - . . . . 

The lower side of this casing is closed by a 
bottom 2 hinged at one side by means of hinges 
E3 whereby the bottom may be moved to a closed 
position and held therein by suitable latch means, 
Or it may be turned to open position as shown in 
Fig. 4. It Will be noted that the central axis of 
the pipes 2 and is is located above the central 
horizontal plane of the casing described so that 
there is a Considerable portion of the chamber 
below the lower sides of the pipes 2 and 10, the 
purpose Of Which Will be hereafter described. 
A horizontal rock shaft 4 extends through the 

casing adjacent the rear side 9 and below the 
lower side of the pipes 2. 

a crank arm 5therefor. The fan unit perse 

At one end, adjacent 
the side 6, it is turned at right angles making 
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is mounted on the rockshaft 4 within the hollow 
Casing described. One end 6 of a bar f is bent 
or formed into a clasping roll or eye around the 
rock shaft f4 and permanently secured thereto. 
ihe bar 7 extends from the rock shaft 4 and 
is permanently secured to a second bar f8 which 
in turn carries a Wenturi-like housing for a fan. 
The housing has a frustro-conical section 9, the 
larger end of which is toward the rear side 9 of 
the housing, and terminates in a short cylindrical 
section: 20 the diameter of which is slightly less 
than the diameter of the pipes 2 and O. When 
the connecting bars fi and 8 are in vertical 
position as shown in Fig. 2, this Wenturi housing 
has its longitudinal axis in coincidence with the 
axis of the pipes 2 and iO so that air may pass 
freely from the furnace casing through the first 
section of the pipe 2 and thence through the 
Venturi housing to the chamber of the casing de 
scribed, and therefrom to the other section 2 
which leads to the register 3. - - - - - 

An electric motor is carried on the bar 8 and on 
its shaft a fan 22 is secured the diameter of which 
is slightly less than the cylindrical portion 20 of 
the Venturi structure. It has been found essen 
tial for best results that the plane of rotation of 
the fan 22 be located coincident with the end 
of the frustro conical section 9 of the Venturi 
structure or in other words that the plane of 
rotation of the fan and the plane in which the 
cylindrical portion 20 and the frustro conical por 
tion 9 join be coincident. This location of the 
fan relative to the Venturi structure reduces re 
circulation of the air to a minimum and causes 

-- the air most directly parallel 
with its axis. Circuit wires 23 connect with the motor wind 
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ing and pass therefrom through an opening in 
the conical Section 9 of the Venturi housing, and 

40 thence through the side 6 of the casing to a switch 
box 24 which is interposed in the length of the 
wires 23 and secured for support to said side 6. 
Normally the switch within the switchbox closes 
automatically by spring action. 
An operating finger 25 for the switch extends 

outwardly... beyond a side of the switch box 24 
: into the path of movement of the crank rod or 
handle 5. By turning the part 5 from its upper. 
nearly vertical position, as shown in Fig. 1, to its 
lower nearly horizontal position as shown in 
dotted lines in Fig.1, the part f 5 engages and 

- moves the finger 25 and automatically operates 
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the switch to break the circuit and stop the mo 
tor from driving the fan. . - - - - - 

It is evident that by reason of the connection 
of the bar f7 to the rock shaft. 14 a turning of 
the crank handle 5 from one position to the 
other as described carries the fan and the hous 
ing around it from its vertical position, shown in 
full lines in Fig. 2, to a dotted line position also 
shown in Fig. 2. In the latter position the fan 
and the Wenturi housing therefor are located in 
the lower chamber space of the casing below the 
lower side of the pipe sections 2 and 10. In 

'. Such position the fan is automatically stopped 
and air may pass from the furnace casing 
through the pipe 2 and thence to the room, the 
Same as though the booster fan construction of 
my invention was not installed in the length of 
the pipe. . . . . . 
The installation shown in Fig. 1 illustrates the 

device located in a horizontal pipe although it 
may be understood that the device may also be 
installed in an inclined pipe. When installed in 
an inclined pipe the Venturi structure, combined 

2,011,421 
with the motor and fan located in operative posi 
tion, will not be sufficiently inclined so that the 
preponderance of weight relative to the support 
ing shaft 4 will retain the parts by gravity in 
such position but the center of gravity will be so 
pOSitioned relative to the Supporting axis as to 
CauSe downward movement of the fan structure 
at all times when it is free to so move. 
When the device is installed in a substantially 

horizontal pipe, as illustrated, it will be seen that 
gravity tends to move the venturi and fan and 
motor structure to inoperative position. A chain. 
27 is provided to raise it and maintain it in oper 
ative position and when the chain is released the 
device will move by gravity to its operative posi 
tion. The chain 27 engages holding means 28 
as clearly shown in Fig. 1. 
Thus the device may readily be operated by a 

perSon in the room to be heated by manipulating 
the chain 27 and when the parts are moved to 
Operative position the crank arm 5 releases the 
lever 25 of the Switch 24 permitting the switch to 

0 - 

5 

20 

close and causing the fan motor to operate the 
fan which Operation will continue so long as the 
device is in its raised operative position but when 
lowered by operation of the chains the crank arm 

25 

5 will reengage the switch lever 25 and break 
the fan circuit causing the fan to cease opera 
tion and at the same time the fan and Venturi 
structure will lie within the lower part of the 
casing 5 as illustrated in dotted lines in Fig. 2 
where it will not interfere with natural circula tion of air through the pipe 2 and the upper 
portion of the casing 5... . . . . . . . 

If desired, the shaft 4 may be located at the 
opposite Side of the casing, thus positioning the 
Venturi Structure, when in its upper position, im 
mediately adjacent the outlet pipe whereby a 
slightly better circulation of air is had. The 
Venturi structure gravitates downwardly from 
this position in the same manner as previously 
set forth. . . - . . . . . . 
A hinged supporting bar or tongue 29 is carried 

at the inner side of the side 8 of the casing de 
Scribed. So that the Venturi housing for the fan 
may be properly supported when in its inoper 
ative position as shown in Fig. 2. It is desirable 
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at times that the fan and the housing therefor 
be lowered to a still lower position than that 
shown in Fig. 2, that is, projected partially out 
side of the casing. It will be noted that two cot 
ter pins 30, Spaced apart from each other, ex 
tend through one end portion of the rock shaft 
4 (see Fig. 3). When it is desired to lower the 
fan and its housing to the position shown in 
Fig. 4 the inner cotter pin 30 is withdrawn and 
the rock shaft and the parts attached thereto 
moved laterally or to the dotted line position 
shown in Fig. 3 this carrying the crank arm or 
rod 5 outside of the switch finger 25. Then by 
turning the Supporting tongue 29 to an upper 
position, as in Fig. 4, the fan and its motor and 
housing around it may be lowered through the 
open lower Side of the casing the bottom 2 have 
ing been turned to the position in Fig. 4, where 
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upon ready examination and access to the fan 
and its motor may be had. The housing section 
9 is formed at one side, as at 9a, to permit the 

longitudinal movement of shaft 4 and the at 
tached parts. . . . . . . . . . -- 
From the foregoing description it is evident that 

a very practical and serviceable booster fan con 
struction, adapted to be readily installed in the 
length of any selected furnace pipe is provided. r5. 
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The ease with which the fan unit is dropped out 
of the air course passing through the furnace 
pipe So as not to obstruct the same, coupled With 
the automatic stopping of the fan is a very de 
Sirable and practical feature of the present in 
vention. The Venturi construction of the im 
mediate fan housing aids very materially to the 
efficiency of the fan, obviating back air currents 
and eddies. 

This construction, while primarily of use in 
boosting the flow of heated air from a furnace to 
a room, is also very useful in the warmer months 
When the furnace is not operating for circulating 
Cooler air from the basement to the rooms. This 
can be done by merely dropping the bottom 2 to 
the dotted line position shown in Fig. 1, leaving 
the fan in its operative position, whereupon the 
fan will serve to siphon cool air from the base 
ment. It is also conceived that the device imay 
be installed and practically utilized in the cold 
air return pipe of the heating System and When 
so used it has the effect of increasing the air cir 
culation by blowing in a direction toward the 
furnace jacket which results in greater heating 
efficiency of the furnace. The installation of the 
unit is simple and easy, consisting merely of re 
moving a section of the warm air pipe 2, placing 
the unit in the space formerly occupied by said 
section and clamping it in place by use of the 
clamping bands . 
The invention is defined in the appended claims 

and is to be considered comprehensive of all 
forms of structure coming within their Scope. 

I claim: - 
1. A construction of the class described adapte 

to be interposed in the length of a furnace Warm 
wir pipe comprising, a casing having a top, ver 
tical sides and a vertical front and back, a bot 
tom hingedly connected to said casing to close the 
lower side thereof, sleeves connected to the front 
and back and extending therefrom in axial aline 
ment, a horizontal rock shaft passing through 
the sides of said casing, a Venturi fan housing 
secured to said rock shaft and comprising a frus 
tro-conical section and a short cylindrical Sec 
tion, an electric motor mounted within said 
housing, a fan driven by said motor Within the 
housing, and a releasable latch for the housing 
carried by the front of said casing, whereby the 
housing with the attached motor and fan may 
be turned to a lower horizontal position and Sup 
ported by said latch or may be turned to a still 
lower position and projected partially outside of 
said casing on release of the latch and opening 
said bottom, as specified. a 

2. A construction containing the elements in 
combination defined in claim 1, combined with 
manually operable means for turning the fan, 
motor and housing to upper operative or lower 
inoperative positions, and means for automatical 
ly stopping the motor when turned to lower posi 
tion and for starting it when turned to upper 
position. 

3. A construction of the class described adapted 
to be interposed in the length of a furnace warm 
air pipe comprising, a casing having a botton 
hingedly connected to said casing to close the 
lower side thereof, a horizontal rock shaft pass 
ing through Said casing, a Wenturi fan housing 
Secured to said rock shaft" and comprising a 
frustro-conical section and a short cylindrical sec 
tion, an electric motor mounted within Said hous 
ing, a fan driven by Said motor within the hous 
ing, and a releasable latch for the housing car 

3. 
ried by the said casing, whereby the housing with 
the attached motor and fan may be turned to a 
lower horizontal position and supported by said 
latch or may be turned to a still lower position 
and projected partially outside of said casing on i 
release of the latch and opening said bottom, as 
Specified. 

4. In combination with a furnace pipe adapted 
to extend from a furnace casing, of a casing hav 
ing a lateral extension and an opening leading 
into said lateral extension, a cover for said open 
ing, said casing being interposed in the length 
of the pipe, a fan mounted for change of position 
and provided with supporting means for one posi 
tion in which it is located in allinement With the 
furnace pipe, another in which it is in the lateral 
extension and below the lower side of said pipe, 
and a third in which it is swung partly through 
the opening in said casing, and means for manu 
ally moving the fan to any of Said positions. 

5. A construction of the class described adapt 
ed to be interposed in the length of a furnace 
pipe comprising, a casing having a bottom hinged 
ly connected to said casing to close the lower 
side thereof, a horizontal rock shaft passing 
through Said casing, a housing Secured to Said 
rock shaft and Open at both ends, an electric 
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motor mounted On Said housing, a fan driven 
by Said motor Within the housing, and releasable 
means for the housing carried by the said casing, 
whereby the housing With the attached motor 
and fan may be turned to a lower horizontal pO 
sition and Supported by Said releasable lineans 
or may be turned to a still lower position and 
projected partially outside of Said casing On re 
lease of the releasable means and opening Said 
bottom, as specified. 

6. In a construction of the class described, an 
enclosing casing provided with ducts at opposite. 
sides for connecting the same to sections of a 
furnace Warm air pipe, thereby disposing the cas 
ing in the length of said pipe, a rock shaft slid 
ably extending through the Casing and adapted 

40 

for axial movement to two predetermined posi 
tions, an electric motor and a fan driven thereby 
carried on and Supported by the rockshaft where 
by it may be positioned. Substantially betweein 
the said ductS and Substantially at right angles to 
the axis of one duct and also Swung downwardly, 
an arm extending from the rock shaft, an electric 
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50 
circuit for the motor, a SWitch in Said circuit, and 
means for Opening Said Switch located in the 
path of movement of said arm on the rock shaft 
When the same is in one of its predetermined 
positions and is rocked downwardly to thereby 55 
Operate the SWitch to open the circuit and stop 
the motor, the arrangement of the several ele 
ments being Such that no contact is had between 
the rock shaft arm and the means for opening 
the Switch. When the rock shaft is in its other 
predetermined position. 

7. A construction of the class described adapted 
to be interposed in the length of a furnace pipe 
Comprising, a casing having a bottom hingedly 
Connected to Said Casing to close the lower side 

r thereof, a horizontal rock shaft passing through 
Said casing, a housing Secured to said rock shaft 
and Open at both ends, an electric motor mounted 
On Said housing, a fan driven by said motor with 
in the housing, and means for supporting the fan 
in alinement with the axis of the furnace pipe, 
Said housing with the attached motor and fan 
being rotatable to a position wherein they are 
projected partially outside of said casing when 
the Said bottom is opened, 
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4 
8. A construction of the class described adapted 

to be interposed in the length of a furnace pipe 
comprising, a casing, cylindrical sleeves secured 
to and extending from said casing in substan 
tially axial alinement, said cylindrical sleeves be 
ing located near the top of the casing, a pivoted 
rock shaft passing through the said casing below 
the lowermost point of the cylindrical sleeves, 
a fan, an electric motor connected to and driving 
the fan, and a support for the electric motor 
connected with Said rock shaft, said rock shaft 
being novable through an arc of Substantially 90°, 
Whereby said shaft may be turned to position the 
fan in alinement with said sleeves or moved to a 

2,011,42i 
lower position below the lower sides thereof, 
wherein the axis of the fan is perpendicular to 
the axis of the said sleeves, whereby an absolutely 
unobstructed passage is had directly through the 
casing, releasable means for positively maintain 
ing the fan in alinement with said sleeves, means 
for supporting the fan in its lower position and 
door means in the casing adjacent the fan when 
the fan is in its lower position, said door means 
being capable of being opened regardless of the 
position of the said fan, and said fan being oper 
able in its lower position to induce a flow of air 
into the pipe when said door is opened. 

. . . . . . . . . ALVAH. L. SEARLES. 
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