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(57) Abrége/Abstract:
A draft inducer blower motor mounting and cooling construction comprising an e
openings therein and a rotor mounted on a shaft, a fan blade fixed on the shaft and ir

Inducer blower, and a heat shield interposed between the motor housing and the far
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ectric motor Including a housing having
terposed between the motor and the draft
blade. The heat shield Is fastened to the

electric motor and to the housing of the inducer blower and has portions spaced from the blower housing. The heat shield further
preferably includes a portion surrounding at least a part of the motor housing such that rotation of the fan blade draws cooling air

through the electrical motor and about the housing of the electric motor and thereafter

radially outwardly between the heat shield

and the Inducer blower housing to cool the electric motor and the shaft end bearing nearest the inducer housing. In another

form, the portion surrounding the motor may be eliminated.
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DRAFT INDUCER BLOWER MOTOR MOUNTING AND COOLING CONSTRUCTICON

Abstract of the Disclosure
A draft inducer blower motor mounting and cooling
construction comprising an electric motor including a housing
having openings therein and a rotor mounted on a shaft, a fan
blade fixed on the shaft and interposed between the motor and
thé draft inducer blower, and a heat shield interposed between

the motor housing and the fan blade. The heat shield is fastened

to the electric motor and to the housing of the inducer blower

and has portions Spiaced from the blower housing. The heat

shield further preferably includes a portion surrounding at

‘least a part of the motor housing such that rotation of the fan

blade_draWs cooling.air through the electrical motor and about
the housirig of the electricf motor and thereafter radially
outwardly between the heat shield and the inducer blower housing
to Coolthé electric motor and the shaft end bearing nearest
the inducer houéing. In another form, the portion surrounding

the motor'may be eliminated.
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This invention relates to draft inducer blower
construction and particularly to the mounting of an electric

motor on a draft inducer blower housing.

Background and Summary of the Invention

Indraft inducer blowers such as utilized in connection
with furnaces and the like, it is common to provide a draft
inducer including a housing and a blower wheel that is driven by
an electric motor mounted on the housing and having a shaft
providing a driving connection with the blower wheel within the
draft inducer housing.

Most medium efficiency home furnaces (78% to 84% rated

efficiency) use such draft inducer blowers to draw the combustion

air through the heat exchanger and force it up the chimney.

These blowers are typically handling air temperatures in the
rangé of '.400 to 450 degrees Fahrenheit. The blower housings
and wheels are typically metal to handle these temperatures.
.When the blower motor is mounted directly to the
bldwér housing, the motor bearing closest to the blower housing

(hereafter called the shaft-end bearing) 1s exposed to an

-excéssive amount of heat both radiated from the surface of the

blower housing and conducted through the motor mounting means
and . through the shaft of the motor. To prevent lubrication

failure and extend motor life, bearing temperatures must be

~carefully controlled.

In an effort to minimize the heat radiated and

conducted from the blower, it is common to space the electric

]~
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motor away from the blower housing and add a fan blade to the
motor shaft between the motor and blower. The fan Dblade
introduces air wmovement through the motor and across the surface
of the housing, while at the same time acting as a heat sink
to remove heat conducted through the motor shaft to the shaft-
end bearing. A guard is then required to prevent pefsbns from
touching the otherwise exposed fan blade.

Such a system is only marginal in controlling shaft-
end bearing temperatures and unacceptable motor life is sometimes
experienced. Cool air is drawn through the motor and hot air
is thrown radially from the fan blade, but the hot air
recirculates around the shaft end of the motor and reduces the
effectiveness of the system.

Among the objectives of the present invention are to
provide?a draft inducer blower motor mounting including a.heat
'shield/motor mount wherein air is directed both through and
ovér the«outside of the electric motor to cool the entire motor
and espedially the shaft-end bearing; wherein the heat
shield/motor mount functions as a heat shield, isolating the
motor f£rom heat radiated from the surface of the blower housing:
wherein the heat shield/motor mount functions to hold the
electric motor to the blower housing without the need for
additional construction; wherein the heat shield/motor mount
covers the fan blade which 1s interposed between the electric
motor and the draft inducer housing and protects against injury;
and wherein the fan blade also acts as a heat sink to reduce

heat transmitted through the motor shaft from the blower housing

- D
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and functions to induce air flow to assist in cooling the
electric motor,

In accordance with the invention, a draft inducer
blower motor mounting and cooling construction comprising an
electric motor including a housing having openings therein and
a rotor mounted on a shaft, a fan blade fixed on the shaft and

interposed between the motor and the draft inducer blower, and

a heat shield interposed between the motor housing and the fan

blade. The heat shield is fastened to the electric motor and
to the housing of the inducer blower and has portions spaced
from the blower housing. The heat shield preferably includes
a portion surrounding at least a part of the motor housing such
that rotation of the fan blade draws cooling air through the
electrical motor and about the housing of the electric motor
and thereafter radially outwardly between the heat shield and
the inducer blower housing to cool the electric motor and the
shaft end bearing nearest the inducer housing. In another form,

the portion surrounding the motor housing is eliminated.
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Description of the Drawings

Fig. 1 is a part sectional elevational view of a

combined electric motor and draft inducer blower embodying the

invention.
5 Fig. 2 18 a side elevational view of a modified form
of the invenﬁion.
Fig. 3 is a perspective view of the form shown in
Fig., 2.
Fig. 4 is a plan view of the form shown in Fig. 2.
10 Fig. 5 is a perSpectiﬁe view of a heat shield and

mounting member.

Fig. 6 is a perspective view of a modified form of

combined electric motor and draft inducer.

Fig. 7 is a transverse sectional view of the heat

15 shield and mounting member shown in Figs. 5 and 6.

Fig. 8 is a transverse sectional view of the heat

shield'and mounting member shown in Fig. 6.

- Fig. 9 is a bottom plan view of a fan blade.

Fig. 10 is an elevational view of a prior art

20 construction.
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Description

Referring to Figs. 1-7, there 1s shown a draft
inducer blower motor mounting and cooling construction

comprising an electric motor 10 having a housing 11 and end

member 12 that i1s of conventional construction including a

stator and a rotor with an output shatft 13, such as shown
in United States Patent No. 3,732,616. The end members 12

of the motor include axial openings 14 (Fig. 3). The shaft

p

13 of the electric motor 18 connected to a blower wheel 15

mounted thereon within a housing 16 of a draft 1inducer.

When the draft inducer housing 16 1s made of metal, 1t has

the configuration shown in Figs. 1 and 3. When the draft
inducer housing 1s made of ©plastic, it has the
configuration shown in Figs. 2 and 4. A heat shield 20

made of metal or plastic is interposed between the electric
motor 10 and the housing 16 and i1includes a transverse wall
21 on which the electric motor 10 1s mounted by engagement
of screws 22 through integral tubular spacers 23 on the
transverse wall 21 and into threaded nuts on end member 12.
The heat shield 20 further includes an integral 1nclined
frustoconical wall 24 extending downwardly and radially
away from the wall 21 to an integral radial peripheral
flange 25.

As shown in Figs. 1 and 3, i1ntegral tubular spacers

26 extend axially downwardly from flange 25 and engages the

housing 16. Threaded fasteners 27 on the housing 16 extend

<3

through the spacers 26 in the flange 24 and nuts 28 and
threaded thereon to fasten the heat shield 20 and,
in  turn, support the electric motor 10 on the

housing 16. Heat shield 20 also includes

e
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a central opening 29 1in the wall 24 that has its inner edge

tapered downwardly toward the housing 16.

Where the housing 1s made of plastic as in Figs. 2

and 4, the 1ntegral spacers 26a extend axially upwardly

from the plastic housing l6a and threaded fasteners 28a are
threaded in the spacers 26a.

A fan blade 30 made of metal such as aluminum or

asteel is fixed on the shaft 13 between the heat shield 20

and housing 16 and comprises a flat wall 31 and
cilrcumferentially spaced vanes 32 (Fig. 9) that function to

draw alr axially ana directed radially outwardly against

the inclined wall 24 and thereafter between the housing 16,

as shown by the arrows, to cool the electric motor 10 by

inducing flow through the motor 10 and about the periphery

H

of the motor 10 and thereafter radially outwardly between

the fan blade 30 and the housing 16. A shown in Figs. 1-4,

in order to facilitate flow about the motor 10, an integral

annular wall 33 on the heat shield 20 extends axilially

upwardly from the transverse wall 21 about at least a

e

portion of the electric motor housing 11 (Figs. 1 and 3)

F

and preferably along the major pcrtion of the housing 11 as

shown in Figs. 2 and 4 at 33a.
Comparative Lests have indicated that the
combination heat shield and motor mounting means cuts down

onn radiated heat and recirculated hot alr and enhancesg the

alr flow pattern to improve shaft-end bearing cooling. A1lx
is drawn not only through the motor 10, but also around the

outside of the motor 10 and exhausted to reduce

1]

hot alr reclrculation. The shape of the
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shield 20 forms an effective heat shield to block radiated heat
from the blower. This shield 20 is extended and formed down
toward the housing so the opening meets UL safety guidelines.
Tests were conducted. A prior art stock unit such

5 as shown in Fig. 10 was tested, then converted to a heat shield
with a short annular wall and retested. After reviewing the
result's, the annular wall was extended up the sides of the motor

to within 1/2 inch of the lead end and then retested. Results

are as follows:

10 , S.E. BRG 0.S.E. BRG FIELD TEMP
| TEMP TEMP (Top O.L.E,)
Stock Unit 84 70 78
- Heat Shield 75 67 71
Extended 69 6l 66
15 | All temperatures are in degrees Centigrade and were

taken by thermocouple.

-These‘ tests showed the ambieglt temperature in the
blower compartment.of the furnace to be hlgh, and by extending
the heat Sh1e164 it was possible to draw cooler air through the

20 louvered front panel of the furnace.

Improved results may be also obtained where a modified
heat shield 20a is used as shown in Figs, 6 and 8. In this form,
. ;the heét shield 20a includes a small stepped or shouldered
axially extendiﬁg circumferential flange 34 that engages the
25 *Wali-ll of the electric motor 10. In all other respects, the

spacer 20a is identical to that described above.
It can thus be seen that there has been provided a

draft inducer blower motor mounting end including construction

T
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wherein air is directed both through and over the outside of
the electric motor to cool the entire motor and especially the
shaft-end bearing; wherein the heat shield/motor mount functions
as a heat shield, isolating the motor from heat radiated from
the surface of the blower housing; wherein the heat shield/motor
mount functions to hold the electric motor to the blower housing
without the need for additional construction; wherein the heat

shield/motor mount covers the fan blade which 1s interposed

~ between the electric motor and the draft inducer housing and

protects against injury; and wherein the fan blade also acts as
a heat sink to reduce heat transmitted through the motor shaft
from the blower housing and functions to induce air flow to

assist in cooling the electric motor.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN

4

EXCLUSIVE PROPERTY OR PRIVIL!

L

{1]

GE IS CLAIMED ARE DEFINED AS

FOLLOWS :

1. A draft 1nducer blower motor mounting and
cooling construction comprising

a blower housing,

an electric motor i1ncluding a motor housing having

top and bottom end members with openings therein and a

rotor mounted on a shatt,

a fan blade fixed on the shaft and 1nterposed

between the motor and the blower housing,

a blower wheel fixed on the shaft of the electric
motor within the blower housing,

a heat shield interposed between the bottom end otf

the motor housing and the fan blade,

said electric motor having a bearing adjacent said

blower housing,

first spacer means for spacing said heat shield with
respect to the electric motor housing, and second spacer
means for spacing said heat shield with respect to the

blower housing, said heat shield having a transverse wall

portion with an opening therein spaced from the Dblower

housing and the motor housing to define a substantially

sinuous path therebetween, said first spacer means being

positioned on the transverse wall portion, said heat shield

including a tapered wall spaced from said blower housing,

sald second spacer means being positioned on the tapered
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wall, said electric motor, motor shaft and fan blade being
constructed and arranged such that rotation of the fan
blade draws cooling air through the openings 1n the top and

P

bottom members of the electric motor housing and thereafter

radially inwardly, downward through the opening 1n the
portions of the heat shield, and outwardly between the heat
shield and blower housing and across the blower housing to
cool the electric motor and said bearing adjacent the
housing.

2. The draft inducer blower motor mounting and
cooling construction as claimed in c¢laim 1 wherein said
heat shield further includes a portion surrounding at least

F

a part of the motor housing, said portion of said heat

gy

shield extending axially along a portion of the length of

said electric motor housing to cause cooling alr to be
drawn by the fan blade between the portion and the electric

motor as well as through the openings in the motor housing.

3. The draft inducer blower mounting and cooling

construction as claimed in claim 2 wherein sald portion

extends axially along a major portion of said electric
motor housing.

4. The draft inducer Dblower motor mounting and
cooling construction as claimed in claim 1 wherein said
heat shield comprisgses an integral body including said
transverse wall and said tapered wall, and an 1integral

radial wall, said second spacer means comprising tubular

spacer means located on said integral radial wall for

A BBl s oA A A S, ASreunmes aammmms s w2 2 Dl A b o sl afl dhadl * el * pewvew .l
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engaging the housing of said draft 1nducer.

5. The draft inducer blower motor mounting and
cooling construction as claimed in claim 1 wherein said
heat shield includes a portion extending along at least a
portion of the motor comprising a support wall extending
axially with respect to the motor from the periphery of
said transverse wall for engaging the motor housing,

said first spacer means comprising tubular spacer

means located on said transverse wall between said support

wall and the opening for engaging the motor housing.

6. The draft inducer blower motor mounting and

cooling construction as claimed in claim 5 wherein said

heat shield is made of metal.

7. The draft inducer blower motor mounting and
cooling construction as claimed in claim 5 wherein said

heat shield is made of plastic and includes 1integral

spacers engaging the blower housing.

8. The draft inducer and blower motor mounting and

cooling construction as claimed in claim 5 wherein said

opening in said wall includes an edge tapered downwardly

and axially toward the blower housing.

9. The draft inducer blower motor mounting and
cooling construction as claimed in any one of claims 1-3

wherein said  heat shield comprises an integral

construction.

10. The draft inducer blower motor mounting and

cooling construction as claimed in any one of claims 1-3
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wherein said heat shield is made of plastic.

11. The draft i1inducer blower motor mounting and
cooling construction as claimed i1n any one of claims 1-3
wherein sald heat shield is made of metal.

12. In a draft 1inducer blower motor mounting and
cooling construction comprising a blower housing, an
electric motor including a motor housing having openings
therein and a rotor ‘mounted on a shaft, a blower wheel
fixed on the shaft of the electric motor within the blower
housing, said electric motor having a bearing adjacent said
blower housing, a fan blade fixed on the shaft and
interposed between the motor and the blower housing, the
improvement of,

a heat shield interposed between the bottom end of
the motor housing and the fan blade,

first spacer means for spacing salid heat shield with
respect to the electric motor housing, and a second spacer
means for spacing said heat shield with respect to the
blower housing such that portions of the heat shield are
spaced from the blower housing, said heat shield having a
transverse wall portion with an opening spaced from the
blower housing and the motor housing to define a
substantially sinuous path therebetween, said first spacer
means being positioned on the transverse wall portion, saild
heat shield having a tapered wall spaced from sald blower
housing, said second spacer means being positioned on the

tapered wall, said electric motor, motor shaft and fan
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blade are constructed and arranged such that when 1in
position, rotation of the fan blade draws cooling air
through the electric motor and thereafter radially
outwardly between the heat shield and blower housing and
across the blower housing to cool the electric motor and
the bearing adjacent the blower housing.

13. The improvement as claimed in claim 12 wherein
said heat shield includes a portion to surround at least a
part of the motor housing, said portion of said heat shield
extending axially along a portion of the length of said
electric motor housing to cause cooling air to be drawn by
the fan blade between the portion and the electric motor as
well as through the openings in the motor housing.

14. The improvement as claimed in claim 13 wherein
said portion is adapted to extend axially along a major
portion of said electric motor housing.

15. The improvement as claimed in claim 12 wherein
said heat shield is made of metal.

16. The improvement as claimed in claim 12 wherein
said heat shield is made of plastic and includes integral
spacers adapted to engage the blower housing.

17. The improvement as claimed in claim 12 including
a portion extending along at least a portion of the motor
comprising a support wall extending from the periphery of
said transverse wall for engaging the motor housing,

said first spacer means comprising tubular spacer

means located on said transverse wall between said support
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wall and the opening for engaging the motor housing.

18. The improvement as claimed in claim 12 wherein
said heat shield comprises an integral body including said
transverse wall and said tapered wall, and an integral
flange wall, said first spacer means comprising tubular
spacer means located on said transverse wall between said
integral wall and the opening for engaging the motor
housing and said second means comprising tubular spacer
means on gaid integral flange wall for engaging the housing
of said draft inducer.

19. The improvement as claimed in any one of claims
12-14 wherein said heat shield is of integral construction.

20. The improvement as claimed in any one of claims
12-13 wherein said heat shield is made of plastic.

21. The improvement as claimed in any one of claims
12-13 wherein said heat shield is made of metal.

22. In a draft inducer blower motor mounting and
cooling construction comprising a blower housing, an
electric motor including a motor housing having openings
therein and a rotor mounted on a shaft, a blower wheel
fixed on the shaft of the electric motor within the blower
housing, said electric motor having a bearing adjacent said
blower housing, a fan blade fixed on the shaft and
interposed between the motor and the blower housing, the
improvement of,

a heat shield interposed between the bottom end of

the motor housing and the fan blade,
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first means for spacing said- heat shield with respect
to the electric motor housing, and second means for spacing
said heat shield with respect to the blower housing, said
heat shield comprising a transverse wall having an opening,
said transverse wall including a tapered wall extending
downwardly and axially toward the blower housing, sald heat
shield being mounted on the blower housing by said second
means, such that portions of the heat shield are spaced
from the blower housing and the motor housing to define a
substantially sinuous air path therebetween, said electric
motor, motor shaft and fan blade are constructed and
arranged such that when the heat shield is in position, and
the fan blade actuated, cooling air is drawn through the
openings in the electric motor housing and thereafter
radially inwardly, downward through the heat shield and
downwardly between the heat shield and blower housing and
across the blower housing to cool the electric motor and
the bearing adjacent the blower housing.

23. The improvement as claimed in claim 22 including
a portion extending along at least a portion of the motor
comprising a support wall extending from the periphery of
said transverse wall for engaging the motor housing,

said first means comprising tubular spacer means
located on said transverse wall between said support wall
and the opening for engaging the motor housing.

24. The improvement as claimed in claim 22 wherein

said second means is located on said blower housing.
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25. The improvement as claimed in claim 22 wherein
said first means is located on said heat shield and said
second means is located on said blower housing.

26. In a draft inducer blower motor mounting and
cooling construction comprising a blower housing, an
electric motor including a motor housing having openings
therein and a rotor mounted on a shaft, a blower wheel
fixed on the shaft of the electric motor within the blower
housing, said electric motor having a bearing adjacent said
blower housing, a fan blade fixed on the shaft and
interposed between the motor and the blower housing, the
improvement of,

a heat shield interposed between the motor housing
and the fan blade,

said heat shield being fastened to the electric motor
housing and to the blower housing,

first means for spacing said heat shield with respect
to the electric motor housing, and second means for spacing
said heat shield with respect to the blower housing, said
heat shield comprising an integral body including a
transverse wall having an opening through which the shaft
of the electric motor extends, an integral wall extending
radially and axially outwardly from said transverse wall,
and an integral flange wall, said first means comprising
tubular spacer means located on said transverse wall
between said integral wall and the opening for engaging the

motor housing and said second means comprising tubular




10

15

20

25

CA 02047576 2002-03-08

spacer means on said integral flange wall for engaging the
housing of said draft inducer, such that portions of the
heat shield are spaced from the blower housing and the
motor housing to define a substantially sinuous air path
therebetween, so that when in position, rotation of the fan
blade draws cooling air through the electric motor and
thereafter radially outwardly between the heat shield and
blower housing and across the blower housing to cool the
electric motor and the bearing adjacent the blower housing.

27. A draft inducer blower motor mounting and
cooling construction comprising

a blower housing including a wall having an opening,

an electric motor including a motor housing having
top and bottom end members with openings therelin and a
rotor mounted on a shaft,

a fan blade fixed on the shaft and interposed between
the motor and the blower housing,

said shaft extending through the opening in the wall
of the blower housing,

a blower wheel fixed on the shaft of the electric
motor within the blower housing,

a heat shield interposed between the bottom end of
the motor housing and the fan blade adjacent to and spaced
from the wall of the blower housing to define a
substantially sinuous path therebetween,

said electric motor having a bearing adjacent said

blower housing,




10

15

20

25

i . :
. . . . H ' .
I o " . H
I : | . o ' '

CA 02047576 2002-03-08

first spacer means for spacing sald heat shield 1n
close proximity with respect to the electric motor housing,
and second spacer means for spacing said heat shield 1in
close proximity with respect to the blower housing, said
heat shield having a transverse wall portion 1n close
proximity with an opening therein spaced from the blower
housing and the motor housing to define a substantially
sinuous path therebetween, said electric motor, motor shaft
and fan blade being constructed and arranged such that
rotation of the fan blade draws cooling air through the
openings in the top and bottom members of the electric
motor housing and thereafter radially inwardly, downward
through the opening in the heat shield, and radially
outwardly between the heat shield and blower housing and
across the wall of the blower housing to cool the electric
motor and said bearing adjacent the housing,

said heat shield comprising an 1ntegral body
including said transverse wall, said flange wall comprising
a tapered wall, and an integral radial flange.

28. The draft inducer and blower motor mounting and
cooling construction as claimed in claim 27 including a
portion extending along at least a portion of the motor
comprising a wall extending from the periphery of said
transverse wall.

29. The draft inducer and blower motor mounting and

cooling construction as claimed in claim 28 wherein said

second spacer means comprises integral tubular spacer means
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on said radial flange.

30. In a draft inducer blower motor mounting and
cooling construction comprising a blower housing including
a wall having an opening, an electric motor including a
motor housing having openings therein and a rotor mounted
on a shaft, a blower wheel fixed on a shaft of the electric
motor within the blower housing, said electric motor having
a bearing adjacent said blower housing, a fan blade fixed
on the shaft and interposed between the motor and the
blower housing, said shaft extending through the opening 1in
the wall of the blower housing, the improvement of,

a heat shield interposed between the bottom end of
the motor housing and the fan blade adjacent to and spaced
from the wall of the blower housing to define a
substantially sinuous path therebetween,

said heat shield having a transverse wall portion
with an opening spaced from the blower housing and spaced
from the motor housing,

first spacer means for spacing said heat shield in
close proximity with respect to the electric motor housing,
and a second spacer means for spacing said heat shield 1in
close proximity with respect to the blower housing such
that portions of the heat shield are spaced from the blower
housing,

said first spacer means being positioned on the
transverse wall portion, said electric motor, motor shaft

and fan blade being constructed and arranged such that when
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in position, rotation of the fan blade draws cooling air
through the electric motor and thereafter radially inwardly
through the opening 1n the heat shield and thereafter
radially outwardly between the heat shield and blower
housing and across the wall of the blower housing to cool
the electric motor and the bearing adjacent the blower
housing,

said heat shield comprising an 1integral body
including said transverse wall, a tapered wall, and an
integral radial flange.

31. The improvement as claimed in claim 30 including
a portion extending along at least a portion of the motor
comprising a wall extending from the periphery of said
transverse wall.

32. The improvement as claimed in claim 31 wherein
sald second spacer means comprises 1ntegral tubular spacer

means on said radial flange.
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