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This invention relates to improvements in draft
regulators for heating equipment, including heat-
ing and power boilers, domestic heating plants,
.and heating appliances in general, such as domes-
tic water heaters.

More particularly, the present invention re-
lates to draft regulators which in use are mounted
in suitable openings in the flue risers, smoke
breeching or the bases of the stacks of such heat-
ing equipment for the purpose of automatically
regulating or controlling the draft in the com-
bustion chambers of such equipment to thereby
effect more complete combustion of the fuel and
a greater absorption of heat from the combustion
gases.

As is well known, the variations in stack or
chimney drafts, caused by variable weather con-
ditions, high winds, barometric pressure, humid-
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ity and temperature differences between the in-

side and outside of the stack or chimney, occur =

so rapidly and so frequently that it is impos-
sible to maintain by hand manipulation the
proper amount of draft in the combustion cham-
bers of heating equipment. Under exXcess draft
conditions (excess draft being the greatest cause
of fuel losses), too much air is drawn into the
combustion chamber, and as a result, fuel con-
sumption is far too rapid and the combustion

gases are removed so quickly that much of their

heat is lost. With the draft regulators here in-
volved, however, excess draft is automatically
prevented from reaching the combustion cham-
bers of the heating equipment with which such
regulators are used, as the dampers or flutters of
said regulators automatically open under the
forces of excess draft. As a result, proper and
predetermined amounts of air are drawn into
said combustion chambers at all times, regard-
less of varying drafi conditions, for more com-
plete combustion of: fuel and for sufficient re-
tardation in the flow of the combustion gases
to enable a greater amount of heat to be absorbed
therefrom. - P :

The present invention has for its general ob-
ject the provision of an :improved draft regula-
tor of the aforesaid type, said regulator being
of simple and inexpensive construction, which
enables it to be manufactured and sold at low
cost;. of exceedingly high sensitivity and oper-
ating efficiency, which insures economic opera-
tion of the heating equipment with which it is
used; of compact form, so that little space is
required for its installation and for its shipment
and storage; and of sturdy and rugged charae-
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ter, -which gives it & long service life without
requiring any attention.

More specific objects of the present invention,
and many of its practical advantages, will be
referred to in or will be evident from the follow-
ing description of one embodiment of said inven-
tion, reference being had to the accompanying
drawings, in which

Fig. 1 is a front elevational view of one form
of draft regulator embodying the present inven-
tion; Fig. 2 is g side elevational view thereef;
PFig. 3 is a.central vertical sectional view on the
line 3—3, Fig. 1, the damper or flutter of the
regulator being in closed position; Fig. 4 is a view

similar to Fig. 3 and showing the damper or flut-

ter in an open position, the adustable counter-
balancing means of said damper or flutter being
shown in elevation; Fig. 5 is a detail sectional
view on the line 5—35, Fig. 1, the view being on
an enlarged scale; Fig. 6 is a view similar to Fig.
3, with the damper or flutter in the open posi-
tion of Fig. 4; and Fig. 7 is a rear elevational
view of the draft regulator.

_Before the draft regulator here illustrated is
specifically described, it is to be understood that
the present invention is not limited to the details
of construction or the specific arrangement of
parts herein illustrated or described, as the in-
vention obviously may take other forms. It also
is 'to be understood. that the terminology or
phraseology herein employed is for the purpose
of description and not of limitation, the scope of
the present invention being denoted by the ap-
pended claims. .

‘As will hereinafter more fully appear, the draff
regulator here illustrated, for the disclosure of
the present invention, comprises in general three
parts, hamely, (@) a casing or frame having an
opéning therethrough for communication with
the flue riser, smoke breeching or the base of the

stack of the heating equipment with which the

regulator is used; (b) a damper or flutler piv-
otally mounted in said casing or frame for con-
trolling air flow through said opening to thereby
effect draft regulatecr or control; and (¢) an
adjustable counter-balancing means for the
damper or flutter to thereby regulate its resist-
ance to draft.

From the accompanying drawings, it will be
evident that the casing or frame of the present
draft regulator comprises two simple and inex-
pensive telescopically related sheet metal mem-
bers, one of said members having a face portion
12 and a rearwardly extending continuous flange
41 surrocunding a centrally disposed opening 12
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with which such face portion is provided. The
other member of the frame or casing is an an-
nular band 3 which surrounds, and which is
here rigidly secured to, the flange 11, the front
edge of said band being in contact with the rear
surface. of the face portion 10 and the width of
said band being considerably greater than that
of said flange. As here shown (see Figs. 1 and
7), the face portion {0 is generally square, and
although its centrally disposed opening {2 may
have any desired shape, said opening is here
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shown as having straight and generally parallel

side edges and arcuate top and bottom edges.
As best shown in Fig. 7, the rearwardly extending

flange |1 which surrounds said opening is of cor-.

responding shape, the top and bottom portions
{4 and I8, respectively, of said flange being thus
of arcuate form and the two side portions 1§ of

said flange being thus of straight and generally -

parallel form. Any suitable means may be uti-
lized, of course, for the rigid securement of the
annular sheet metal band 13 to the flange 11
which it surrounds, the securement being here
effected by welding or the like at the circumfer-
entially spaced contact areas designated by the
reference numeral {7 in Fig. 7. As will be readily
understood, the band {3 may be given its annular
form by its securement to the flange {f or, as
here shown, said band may be given its annular
form prior to such securement, the end portions
of said band being here lapped by and connected
by welding or the like to a sheet metal strip 18
having a length corresponding to the width of
said band. )

The damper or flutter 28, for controlling air
flow through the opening 12 is a simple sheet
metal member having a size and shape corre-
sponding to those of said opening. Extending
across said damper or flutter, between its straight
and generally parallel side edges, is a forwardly
extending integral rib 21 of v-shaped cross-sec-
tion, said rib being located slightly below and
being generally parallel with the transverse cen-
ter line of said damper or flutter, as will be evi-
dent-from Figs. 1, 3, 4 and 7. Suitably secured,
such as by the screws 22, to the inclined lower
face of said rib, in contact with the outer surface
thereof, is a transversely disposed relatively flat
metal strip 23 which constitutes the pivot for the
damper or flutter, the end portions of said pivot
strip projecting laterally beyond the straight and
generally parallel side edges of the damper or
flutter, as best shown in Fig. 7. For the reception
of the projecting end portions of said pivot strip,
and the consequent pivotal. mounting of the
damper or flutter in the casing or frame of the
regulator, the straight and generally parallel side
portions 18 of the flange | are provided with
suitable openings 24.

As best shown in Figs. 3 to 6, 1nc1us1ve, the
openings 24, through which extend the projecting
end portions of the pivot strip 23, have generally
V-shaped seats for the rounded lower edges of
said strip end portions, the sloping edges 25 of
each such seat having an angularity of substan-
tially 120° which provides sufficient space for the
pivot strip to rock back and forth in the slightly
rounded vertexes of the angles of their seats as
the damper or flutter 20 swings back and forth
between its closed and fully open positions. As
will be evident from the accompanying drawings
and as will be readily understood, the provision
of pivet means of knife-edge form for the damper
or flutter 29 enables said damper or flutter to
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swing with the utmost freedom and as a result,
said damper or flutter is extremely sensitive to
variations in draft effective upon it. When the
damper or fiutter is in the open position of Figs.
4 and 6, the plane of the pivot strip 23 is substan-
tially vertical, Figs. 3 and 5 showing the position
of the pivot strip in the openings 24 when the
damper or flutter is in its closed position.

As best shown in Fig. 7, the ends of the pivot
strip 23 extend into close proximity with the
annular band {3 which surrounds the flange {1,
and as a result, said band constitutes end thrust
bearings for said pivot strip, as will be readily
understood. As here shown, the ends of said pivot
strip are cut away at an angle, the pointed ends
of said strip, upon lateral movement of the

~damper or flutter, thus having substantially fric-

tionless contact with the band 13 for end thrust
bearing purposes.

In order to limit clockwise movement of the
damper or flutter 20, as viewed in Figs. 3 and 4,
and to thus define the closed position of the
damper or flutter with respect to the opening
12, the arcuately shaped top portion 14 of the
flange {[ is provided at its rear edge with a de-
pending lip 27 of corresponding arcuate form,
said lip being engaged by the arcuately shaped
top portion of the damper or flutter when the
latter is in its closed position.

Ags will be readily understood, the transverse

V-shaped rib 21 with which the sheet metal
damper or flutter 20 is integrally provided not
only constitutes an angularly disposed support
for the pivot strip 23 but also, serves to stiffen
and strengthen said damper or flutter. To fur-
ther rigidify said damper or flutter, the upper
portion of the side edges thereof may be provided,
if desired, with rearwardly extending wings or the
like, such as those here shown and designated by
the reference numeral 28.

In order that the resistance of the damper or
flutter 20 to draft may be regulated as desired,
suitable éounter-balancing means of adjustable

‘character is provided for said damper or flutter.

The counter-balancing means here shown com-
prises a headless bolt 30 extending through the
damper or flutter below the pivot strip 23 thereof
and located on the vertical center line of the
damper or flutter. To rigidly secure said bolt to
said damper or flutter, with the end portions of
said bolt projecting from opposite faces thereof,
two clamping nuts 31 are here utilized, said nuts
being threaded on said bolt and tightly engaging
the damper or flutter from opposite sides thereof.
Rigidly mounted on the rear end of said bolt is a
suitable weight, the weight 32 here shown being
of disk form and being eccentrically mounted on
said bolt by a set screw 33. By merely loosening
said set screw, the center of gravity of the eccen-
trically mounted weight 32 may be varied as de-
sired, the center of gravity of said weight being
here shown as below the bolt 30 and in the plane
thereof, as will be evident from Figs. 3 and 7.
Threaded on the front end portion of the bolt
30, for movement therealong, is a weight 24 which
is here shown as of cylindrical form, and by ad-~
justing said weight toward and from the damper
or flutter, by rotary movement of said weight, the
resistance of said damper or flutter to draft may
be easily and conveniently regulated. If desired;
the front face of the adjustable weight 34 may
bear an-arrow or the like to indicate the direc-
tion in which the weight is to be turned to in-
crease or decrease the resistance of the dampéer
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-or flutter to draft, all as will be readily under-
stood, . s

In the use of the present draft regulator with
‘& water heater or other heating equipment, the
rearwardly extending fiange 11 :and jits surrcund-
ing band 13 are mounted in an agir-tight manner
in asuitable opening in-a flue riser, smoke hreech-
ing or thebase of the stackiof such heating equip-
ment, the pivot.strip 23 of the damper or flutter

20 being horizontally -disposed. Bscause of the I

flat top of the face portion 18, a true horizontal
positioning of said damper or flutter pivat can be
readily effected, -6 spirit level being .capable of
convenient wse with such flat top for such pur-
‘pose, if necessary or desirable.
balancing means of the damper or :futter is sd-
justed ‘te provide in the combustion .chamber of
the ‘heating -equipment the proper amount of
-draft normally mecessary for economical and
efficient operation of said heating equipment and
any variations in draft conditions are automati-
cally taken care of by appropriate mevement of
the damper or flutter, in a manner which will be
readily understood. :

From the foregoing description thereof, it will ¢

be revident that the draft regulator here illus-
trated is of simple, eficient and inexpensive form.
Not only does the V-shaped rib sserve as a me-

chanical reinforcement to strengthen the sheat

naetal flutter, but alse the:angularity of the lower
face of the damper or flutter rib 24, to which the
pivet strip 2% is secured, is such that said rib
face,and hence such pivot:strip, are:substantially
vertical when the.damper or flutter is in the posi-
tion (the open position of Figs. 4:and 8) which
it normally -occupies in use of the device. As a
result, normal fluctuations of the damper or flut-
ter take place with the utmost freedom of move-
ment, there being the least possible journal bear~
ing friction as the damper or flutter swings in its
normal arc. Furthermore, offsetting of the piv-
otal axis, as described, enables the V-shaped re-
cesses or openings 24 to be located midway be-
tween the front and rear edges of the flanges 6,
giving to such flanges greater strength than if
the openings extended clear to the edges therect.

If desired, the position of the rear weight 32
on the bolt 38 can be fixed at the factory, and
the position of the adjustable front weight 34
so set that the damper or flutter 29 will operate
on a2 predetermined amount of draft, say .01 of
an inch. If greater draft is desired when the
device is put into operation, the front weight 34
is merely turned in a counter-clockwise direction,
Fig. 1, to locate it further from the plane of the
damper or fiutter, as will be readily understoed.

A further feature of the present invention re-
sides in the fact that the damper or flutter 20
is of substantially maximum size with respect
to the opening in the flue riser, smoke breeching
cr the like in which the device is mounted
in use thereof. The device here illustrated
is what is termed in the trade a six-inch
draft regulator, the opening in which it is
mounted having a diameter of six inches.
That is substantially the length of the vertical
dimension of the damper or fiutter 20, so that
maximum effectiveness of the damper or flutter
in regulating or conftrolling draft is insured.

To those skilled in the art to which the present 7

invention relates, further features and advan-

tages of draft regulators embodying the present

invention will be evident from the foregoing de-

seription of one embodiment of such invention.
What I claim is:
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1. A draft regulator, comprising -4 casing hav-
ing a face portion provided with an .opening,
said ‘casing also ‘having a pair of opposed flange
portions &t the sides: of said opening and extend-
ing rearwardly fromsaid face portion, each there-
of being provided:intermediate its front and rear
edges 'with a V-shaped opening, a flutter for
-controlling :air flow through said opening and
provided with a forwardly extending transverse-
1y -disposed rib, and generally flat pivet means
carried by the rib of said flutter and projecting
laterally from said flutter into the apertures of

-said flange portions and supported edgewise upon

the vertexes thereof for the pivotal connection
of said flutter te said -casing, the longitudinal
axis of sald pivot means being laterally ofset
relative to the general plane of said flutter.

2. A draft regulator, comprising a casing hav-
ing a face pporfion provided with ‘an opening,
said -casing also having a pair -of opposed flange
portions at the sides-of said opening and extend-
ing rearwardly from said face portion, each
thereof -being provided intermediate its front and
rear edges with a V-shaped opening, a flutter
for -controlling air flow through- said -opening
and provided with a forwardly extending trans-
versely «disposed rib of generally V-shaped cross-
section, -and pivot means carried by the lower
inclined face of said flutter and prejecting lat-
erally from said flutter into the spertures of said
flange portions and supperted edgewise upon the
vertexes thereof for the: pivotal connection of
said flutter to said casing, the longitudinal axis
of 'said pivot means being laterally offset rela-
tive to the general plane cf said flutter and being
generally paraillel with the inclined: face of ‘the
flutter rib by which the pivot means is carried.

3. A draft regulator, comprising a casing hav-
ing a face portion provided with an opening,
said casing also having a pair of opposeq aper-
tured flange portions at the sides of said open-
ing and extending rearwardly from said face por-
tion, a flutter for controlling air flow through
said opening and provided below its center with
a transversely disposed forwardly extending rib
of generally V-shaped cross-section, and gen-
erally flat pivot means carried by the lower in-
clined face of said filutter and projecting lat-
erally from said flutter into the apertures of
sajd flange portions for the pivotal connection
of said flutter to said casing, the plane of said
pivet means being generally parallel with the
plane of said lower rib face and therefore angu-
larly disposed with respect to the general plane
of the flutter.

4. A draft regulator, comprising a casing hav-
ing a face portion provided with an opening, said
casing also having a pair of opposed apertured
flange portions at the sides of said opening and
extending rearwardly from said face portion, a
sheet metal flutter for controlling air flow
through said opening and provided with a trans-
versely disposed forwardly extending integral rib
of generally V-shaped cross-section, and pivot

i means lying alongside and secured to the front

surface of one of the inclined faces of said flutter
and projecting laterally therefrom into the aper-
tures of said flange portions for the pivotal con-
nection of said flutter to said casing, the longi-
tudinal axis of said pivot means being forwardly
offseb relative to the general plane of said flutter,
said casing also having means outwardly over-
lying the apertures of said flange portions and
constituting end thrust bearings for the pivot
means of said flutter.
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5, A-draft regulator, comprising a'casing hav-
ing a face portion provided with an opening,
said casing also having a pair of opposed aper-
tured flange portions at the sides of said open-
ing and extending rearwardly from said face
portion, a flutter for controlling air flow through
said opening, and a substantially flat pivot strip
transversely carried by said flutter and project-
ing laterally therefrom into the apertures of said
flange portions for the pivotal mounting of said
flutter in said casing, the general plane of said
pivot strip being angularly disposed relative fo
the general plane of the flutter, the apertures
of said flange portions being provided with gen-
erally V-shaped seats for the projecting end por-
tions of said pivot strip, the pivotal mounting
of said flutter being thus of knife-edge char-
acter. )

6. A draft regulator, comprising a casing hav-
ing a face portion provided with an opening
having generally parallel side edges, said casing
also having a continuous flange surrounding said
opening and extending rearwardly from said face
portion, the portions of said flange at the sides
of said opening being apertured and in generally
parallel relationship, a flutter for controlling air
flow through said opening, and pivot means car-
ried by said flutter and projecting laterally there-
from into the apertures of said side flange por-
tions for the pivotal connection of said flutter
to said casing, said casing also having means
secured to the continuous flange thereof and
outwardly overlying the apertures therein and
constituting end thrust bearings for the pivot
means of said flutter.

7. A draft regulator, comprising a casing hav-
ing a face portion provided with an opening
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having generally paralle]l side edges and gener-
ally arcuate top and bottom edges, said casing
also having a continuous flange surrounding and
generally conforming to the shape of said open-
ing and extending rearwardly from said face
portion, the portions of said flange at the sides
of said opening being apertured, a flutter for
controlling air flow through said opening, and
pivot means carried by said flutter and projecting
laterally therefrom into the apertures of said side
flange portions for the pivotal connection of said
flutter to said casing, the arcuate top portion
of said flange having a depending arcuately
shaped projection engageable by the top portion
of said flutter to thereby determine the closed
position of said flutter.

8. A draft regulator, comprising a casing hav-
ing a face portion provided with an opening
having substantially straight and generally par-
alle] side edges and generally arcuate top. and
bottom edges, said casing also having a pair
of apertured substantially straight flange por-
tions at the sides of said opening and extending
rearwardly from said face portion in generally
parallel relation, a flutter for controlling air fiow
through said opening and shaped to correspond
to said opening, and pivot means carried by said
flutter and projecting laterally therefrom into
the apertures of said flange portions for the
pivotal connection of said flutter to said casing,
said casing also having arcuately shaped means
outwardly overlying said flange portions and
spaced from the apertures thereof and consti-
tuting end thrust bearings for the pivot means
of said flutter.

MORRIS W. CREW.



