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This invention relates to a change-speed de-
vice which is adapted particularly for use in con-
nection with a hot air heating system. Where
hot air heating systems are used in residences
and where a blower is utilized in connection with
the system and is operated intermittently, the
control for the motor is usually located in one
of the rooms, hence, the temperature of the air
in the other rooms is not directly refiected in the
operation of the blower.

An object of the present invention, therefore,
is the provision of a device which will permit
the use of a constantly operated motor, but which
"will cause a variation in the rate of rotation of
the blower consequent upon variations in the
temperature of air in the return air conduit. In-
asmuch as the air in such conduit is drawn from
all of the rooms to be heated, it is obvious that
the operation of the blower is directly affected
by the temperature.in all of the rooms to be

&

10

15

20

heated. This will minimize floor drafts, assure. "

greater comfort, and result in increased economy
of furnace operation. )

Another object of the present invention is to
provide a device which may be attached to exist-
ing structures where a motor and blower are
used in connection with the operation of a hot
air heating system, so that the system may be
changed over without extensive modifications in
the construction thereof. :

The foregoing objects are accomplished by pro-
viding a change-speed device which is interposed
between the blower and its driving motor, and
which is operated by a thermal responsive device
that is interposed in the path of the current
of air flowing in the cold air return duct. The
temperature responsive device and the change-
speed device are so interconnected that as the
returning air becomes colder, greater volume is
caused to be circulated past the furnace, and as

- the temperature of the returning air increases,

the volume circulated is correspondingly reduced,

A more specific object of the present inven-
tion is to provide an improved thermally respon-
sive change-speed device which will react to
small variations in the temperature with a high
degree of accuracy. I preferably accomplish this
by mounting s temperature responsive device
directly on a rotary part of a change-speed unit,
and in the path of a moving current of air flow-
ing in the cold air return conduit. To assure
immediate responsiveness of the device, I provide
means for maintaining a circulation of air around
the thermal unif at all times.

Other objects and advantages of the inven-
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tion will become more apparent from the fol-
lowing specification, reference being made to the
accompanying drawings wherein a preferred em-
bodiment of the invention is shown. The essen-
tial and novel features of the invention will be
summarized in the claims.

In the drawings, Fig. 1 is a view illustrating
a heating system utilizing the present invention;
Fig. 2 is a sectional view, the plane of the sec-
tion being indicated by the line 2—2 on Fig. 1;
Fig. 3 is an axial section taken through the
change-speed mechanism, the plane of the sec-
tion being indicated by the line 3—3 on Fig. 1;
Fig. 4 is a transverse section through the change-
speed mechanism, the plane of the section being
indicated by the line 4—A on Fig. 3, and Fig. 5
is a fragmentary section taken in the same plane
as Fig. 3 and illustrating a modification thereof.

Referring now to the drawings in detail, my
improved change-speed. device is illustrated in
connection with a hot air heating system of the
usual type. As shown, the system comprises a
furnace or heating unit 10 provided with the
usual hot air conduit {{ and a cold air return
12. Circulation of the air is maintained by a
blower 15 mounted in a housing 16 which is con-
nected with the cold air return 12.. The blower
is driven by a motor 17 through the medium of a
pulley 20 carried by a change-speed device, gen-
erally indicated at 25, and which will hereinafter
be described in detail. A suitable driving belt
26, preferably of the V-type interconnects the
driving pulley 20 with the driven pulley 21. The
motor is preferably of the type suited for con-
stant speed operation. The change-speed de-
vice 25 is controlled by a thermal unif, herein-
after to be described, which varies the speed of
the blower in accordance with the change in tem-
perature of the air in the infake or return air -
duct 12. The arrangement is such that as the
temperature of the return air decreases, the speed
of the blower will be increased, and vice versa.
A thermostat 21i, controlled by the air flowing in
the bonnet of the furnace, or by the air in the
room. to be heated, operates the furnace dampers
in the usual way to maintain a combustion rate
which is required for optimum conditions.

The change-speed device includes the pulley 20
which comprises a pair of flanges 30 and 3i
having oppositely facing beveled surfaces 32
which are arranged to coact to provide a V-shaped
slot to receive the driving belt 26. The pulley
flange 30 is secured to the shaft 18 of the motor
{1 as by a set screw or key construction 33 and
is provided with a hub portion 34 upon which
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the pulley flange 31 is mounted for axial move-
ment. . The pulley. flanges 30 and 31 are driven
in unison and are normally drawn towards each
other by tension springs 35 which are positioned
in cylindrical bores in the hub 34. The flange
30 is keyed to the shaft I8 as heretofore men-
tioned, and the flange 31 is splined, as for in-
stance by keys 31 on the hub 34. The distance
between the tapered surfaces 32 of the respec-
tive pulley flanges is controlled by a thermal
unit and the arrangement is such that when the
two flanges are separated to the greatest extent,
the driving belt 26 rides on the outer raceway
38" of a friction bearing member which is sup-
ported by the hub 34 of the pulley member 30,
so that the operation of the motor may con-
tinue with the belt in contact with the bearing
member, thus providing an idle or neutral posi-
tion of the change-speed device.

The thermal unit for controlling the distance
between the tapered surfaces 32 of the pulley
members 30 and 31 is indicated in general at 40.
It comprises a cylindrical member or container
4| adapted to receive a thermally responsive lig-
uid of the type that expands under the influence
of a rise in temperature. For example, I have
obtained satisfactory results by using ethyl chlo-
ride, which when expanded under operating con-
ditions, will develop a liquid pressure of approxi-
mately 400 pounds per square inch. As illustrat-
ed in Fig. 3, the container is supported by the
pulley member 31 by means of a skirt portion
42 which threadingly engages the member. Suit-
able set-screws 43 are provided to secure the
container to the pulley member.

As the member 31 is moved toward the mem-~
ber 30, the distance between the faces 32 is re-
duced, and the effective diameter of the pulley
is increased, thus increasing the ‘speed of .the
unit driven thereby. Similarly, as the member
3} moves away from the member 30, the diame-
ter of the pulley is decreased and a proportional
decrease occurs in the speed of the unit driven
thereby. }'

One end of the container may be formed by a
disc 44, secured to the walls of the cylinder, as by
welding, and provided with ‘a central opening
45. Secured to the disc and projecting through
the opening 45 into the container is a collapsi-
ble metallic bellows 46. The other end of the
container may be formed by the metal of the
walls as shown in Fig. 3, or by a separate disc
47A as shown in PFig. 5. The latter has the ad-
vantage of preventing damage to the device due
to abnormal temperatures during storage or
shipping of the unit by permitting the wall to
flex under such abnormal temperature as indi-
cated by the dotted lines in Fig. 5. Upon return
to normal temperature, the end wall 471 will re-
turn to its normal or full line position. The end
wall 47 or 471A is provided with an inlet bushing
48 through which the temperature responsive
fluid may be inserted into the container. This
bushing is normally sealed by a threaded plug 49.

The expansion and contraction of the fluid
within the container acts on the bellows 46 and
through a spring §1 on a plunger 52 which abuts
the inner ends of g pair of lever arms 53 pivoted
_as at 54 to a plug 55 which is rigidly secured to

the hub 34 of the pulley member 30. The outer
ends of these levers project into respective hooks
56 carried by the other pulley member 3f. The
foregoing arrangement of parts effects a separa-
tion of the pulley members 30 and 34 consequent
upon a rise in temperature in the conduit 12,
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and effects g contraction of the pulley members,
consequent upon & diminution of the tempara-
ture in the conduit, By turning the container
40 with reference to the pulley member 3i, a
suitabte adjustment may be made, by means of
which the device is responsive to a predeter-
mined temperature range. After the desired ad-
justment is made, the parts may be locked to-
gether by tightening the set screws 43.

To protect the wall of the container from ra-
diant heat, I provide a shield 60 which is in the
form of a skirt that extends around and along
the container and is rigidly mounted thereon.
Each end of the skirt is open, as at 6/ and §2 to
permit the passage of a current of air between
the wall of the container and the shield. By
mounting fan blades 3 in such region, adjacent
the end 61, a current of air is caused to flow
lengthwise of the container and between it and
the shield as shown by the arrows 5. The air
flowing through such region is that flowing with-
in the cold air return duct 2 and, hence, aids in

. accelerating responsiveness of the thermal de-

vice to various changes in the temperature of air
flowing in the conduit 12.

I have found that in the mechanism hereto-
fore described, a loading of approximately 300
pounds on the spring §f is sufficient to maintain
stability against vibration during rotation. Ac-
cordingly, the pressure built up within the con-
tainer by the expansion of liquid must exceed
300 pounds before sufficient power is developed
to move the bellows toward the collapsed posi-
tion. A good working range is between 300 and

5 400 pounds, as this will provide adequate axial

movement, of the plunger 52 to actuate the levers
53, and thereby to move the pulley member §¢
an adequate distance for effecting the desired
range of belt movement. The metal of which the
wall 47A is made is so chosen as to thickness to
start an outward bulging thereof at an internal
bressure of approximately 400 pounds per square
inch, and the throw of the wall, or its degree of
axial movement, is sufficient to prevent the in-
ternal pressure from exceeding any prohibitive
amount. .

The foregoing arrangement is effective to per-
mit the use of a constantly operating motor and
the variable operation of a blower consequent
upon variations of temperature in the return air
duct, Thus, any drop in the temperature of the
returning air is reflected at once in an increased
circulation so as to send additional heat through
the distributing conduit. It is to be understood
that the heating furnace is equipped with the
customary damper control apparatus under the
influence either of the temperature of the air in
the furnace bonnet, or in one of the rooms to be
heated, so as to vary the rate of combustion
within the furnace in accordance with the de-
mand for heat in the room to be heated. The
essential features of the present invention are
set forth in the appended claims.

I claim:

1. A change-speed device comprising a pulley
Having a pair of axially movable members, each
having a tapered surface to provide g side wall
arranged to coact with a V-type driving belt, a
thermally responsive unit, means interconnect-
ing the thermally responsive unit and members
to move said members axially relative to each
other and thereby control the effective diameter
of the pulley, and means rotatable as a unit with
one of said pulley members to circulate air across
sald thermally responsive unit, said change-
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speed device and thermally responsive unit being
interconnected and adapted for mounting as a
unitary structure within a return air duct lead-
ing to a warm air heating furnace.

2. A variable speed driving device comprising
a pair of trunco-conical discs adapted to be driv-
ingly mounted on a shaft with one disc movable
. axially relative to the other to form a variable
width belt groove, springs interconnecting said
discs to move one disc axially toward the other
disc, 'a plurality of levers pivotally interconnect-
ed between their ends with one disc and connect-
ed at one end to the other disc, a plunger coact-
ing with the other end of said levers, and a ther-

mally responsive element coacting with said.

plunger to cause it to act on said levers and
cause a separation of said discs,
- 3. A variable speed driving device comprising
a pair of trunco-conical discs adapted to be driv-
ingly mounted on a shaft with one disc-movable
axially relative to the other to form a variable
width belt groove, resilient means normally act-
ing to draw said discs together, levers pivoted to
one of said discs and connected to the other dise,
a thermally responsive element carried by, ore of
© said discs, a plunger interposed between said ele-
ment and said levers whereby said dises will be
separated in response to the variations of said
element.

4. A variable speed driving device comprising
a pair of interconnected trunco-conical dises
adapted to be drivingly mounted on a shaft as a
unit, one of said discs being movable axially rel-
ative to the other disc to form a variable width
‘belt groove therebetween,- a plurality of levers
pivotally interconnected between said discs, a
plunger in axial alighment with said discs and
bearing on said levers, a thermally responsive

element. carried by one of said discs, and a spring -

interposed between said element and said plung-
er to transmit the expansion of said element to
said levers and cause a separation of said discs,
and resilient means to return said discs.

5. A variable speed device comprising a pair
of pulley members each having s tapered sur-
" face to provide walls between which a driving
belt may be gripped, said members being ar-
ranged and adapted to be drivingly mounted on
8 motor shaft with one member axially movable
relative to the other, resilient. means normally
acting to draw said members toward each other,
a thermally responsive element carried by ohe of
- said members, a plurality of radially extending
levers interconnected between said members, a
thermally responsive element carried by one of
said members, and means coacting with said ele-~
ment and said levers to separate said members
in response to the expansion of said element, but
- at the rate of speed greater than the rate of
speed of expansion of said element.

6. A variable speed device comprising a pair
of tapered surfaced pulley members arranged
and adapted to be drivingly connected to a mo-
tor shaft as a unit with one member movable
axially relative to the other to form a variable
width driving belt groove, resilient means inter-
connecting said members to draw them together,
- thermally  responsive means to “separate said
members, said means comprising a container ax-
ially adjustable on one of said members, a dia-
phragm closing said container, a thermally re-
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sponsive fluid in said container, levers interposed

between said diaphragm and said members, each
of said levers being pivotally secured to one pul-
ley member and connected to the other, a com-

78
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mon plunger acting on said levers, and a spring
interposed between said plunger and said. dia-
phragm to transmit the expansion of said fluid
to said levers and cause a separation of said
members,

7. A variable speed device comprising a pair of -
tapered surfaced pulley members arranged and
adapted to be drivingly secured to a shaft with
one member slidable axially and the other mem-
ber fixed axially relative to the shaft to form
a variable width driving groove therebetween,
resilient means acting to move said movable
member to decrease the width of said groove, a
fluid container secured to said slidable member,
thermally expansible fluid in said container, and -
means responsive to the expansion of said fluid
and connected to said slidable member to widen
the belt groove as the fluid expands.

8. A change-speed device for a heating unit
blower, comprising a pair of pulley members,
each mounted for axial movement toward each
other and having an inwardly converging face
arranged to form one surface of g belt receiving
slot, a driving shaft for said pulley, a driving
connection between the shaff, and each .of said
pulley members, constantly operating means to
drive said shaft, a thermally responsive unit car-
ried by one of said members, levers carried by
said members, means interconnecting said ther-
mal unit with said levers to control the space
between the surfaces of said members, said unit
being mounted for bodily movement to and from
said levers, and means to secure said unit in an
adjusted position relative to said members,

9. In a variable speed device, a pulley mem-
ber having a hub, a second pulley member
splined to said hub for axial movement relative
thereto, each of said pulley members having an
inclined face arranged to form one surface of a
trough to receive a V-shaped driving belt, a. con-
tainer secured to one.of said pulley members and .
having a thermally responsive fluid therein, g di-
aphragm member carried by said container and
responsive to the expansion and contraction of
said fluid, levers interconnecting the two pulley
members, means interconnecting said levers and
said diaphragm whereby expansion of the fuid
within the container moves said pulley members
away from each other, and resilient means nor-
mally acting to move said pulley members to-
ward each other,

10. In a variable speed device, a pulley mem-
ber, a second pulley member mounted for axial
movement relative to the first member, each of
said pulley members having an inclined face ar-
ranged to form one surface of a trough to receive
a V-shaped driving belt, a container secured to
one of said pulley members and having a ther-
mally responsive fluid therein, a diaphragm
member carried by said container and responsive
to said fluid, levers interconnecting the two pul-
ley. members and said diaphragm whereby ex-
pansion of the fluid within the container moves
said pulley members away from each other, re-
silient means to move said pulley members to-
ward each other, and a blower secured to said
container to circulate air around the surface of
said container whenever said pulley member is
rotated.

11. In a heating system having a warm air
heating unit, a duct for conducting air from the
heating unit to the area to be heated, a return
duct leading from such area, a blower arranged
to draw.air from the last-named duct, and to
circulate it through the heating unit and the
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first-named duct, means to drive sald blower,
means to vary the speed at which the blower
may be operated, said last-named means includ-
ing a change-speed device and & thermal element
mounted as & unit within the return duct, said
change speed device embodying opposed discs
which cooperate to form a belt groove, one of
said discs being movable with respect to the
other, and said thermal element being adapted
to actuate one of said discs and to move it to-
ward and irom the other to vary the speed at
which the blower is operated, and operating to
increase the speed of the blower as the tempera-
ture in the return duct is diminished and vice
versa.

12. In a hot air heating system having a hot
air heating unit, conduits leading from said heat-
ing unit to the area to be heated, a return duct
leading from the area heated to the heating unit,
blower means associated with said duct to draw
air through it and to circulate it through the
heating unit and through said conduits, a motor
to drive said blower, a change-speed device in-
‘terposed between the blower and the motor and
mounted in the cold air return duct, said change.
speed device embodying opposed discs which co-
operate to form a belt grove, one of said discs
being movabhle with respect to the other, and a
thermally responsive element also mounted in
the return duct and acting on said movable de-
vice to control the change-speed device and vary
the speed at which the blower is driven solely in
accordance with the temperature of the air re-
turned by the return duct and operating to in-
crease the speed of the blower as the temperature
of the return duct diminishes and vice versa.

" 13.In a warm sair heating system having a
heating unit, a blower to circulate air through
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the heating unit and the area to be heated, &
motor for driving said blower, a thermaily re-
sponsive device comprising a closed container
having an expansible portion in a wall thereof,
means operated by movement of said expansible
portion to drive the blower at variable speeds,
and a housing substantially co-extensive with the
container but spaced therefrom and having bat-
fles therein to circulate air around said thermalily
responsive means independently of the operation
of said blower.

i4. In a heafing system having a warm air
heating unit, ducts for conducting air from the
heating unit to a plurality of rooms to be heated,
a common return duct leading from such plu-
rality of rooms to the heating unit, a blower for
inducing a flow of air through the common re-
turn duct and through the heating unit to the
first-named duct, a motor for operating the blow-
er, there being a belt drive between the motor
and blower, a change-speed device acting on the
belt, said device including & pair of oppositely
facing discs which cooperate to form a belt re-
ceiving groove, one of said discs being movable
axially of and relatively to the other, a thermal
responsive device connected to the relatively mov-
able disc, said disc and device being disposed
within the common return duct and subjected
solely to the temperature of the return air mov-
ing therein, said thermal responsive device op-
erating to increase the speed of said blower con-
sequent upon a decrease in the temperature of
the air flowing in said return duct, and to de-
crease the speed of said .blower consequeng upon
an increase in the temperature of the air flowing
in said return duct.

JAMES C. MILES.




