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This invention relates to draft regulators for
orchard heaters, and réelates particularly to de-
vices for establishing a controlled influx of com-
bustion air to the fuel vaporizing chamber of the
heater for continued burning operation thereof
following the starting or igniticn period of the
heater. - _

. The draft regulating device of this invention is
particularly suited to automatic, heat-responsive
regulators used with vaporizing type, liquid fuel
orchard heaters; but the invention is not neces-
sarily limited thereto since it may be employed
on hesaters using other types of fuel and in con-
nection with manually operated draft regulators
as well as with automatic regulators. In heaters
of the liquid fuel vaporizing type, a vaporizing
flame is maintained at or near the surface of the
fuel contained in the heater in order to cause va-
porization from the surface of the fuel. The fuel
vapors pass upwardly, along with some air, into
a stack where additional air is mixed with them
to cause substantially complete combustion of
the vapors in a main flame at a point removed
from the vaporizing flame. A heater of this gen-
eral type provided with a stack forming the
main combustion chamber is shown in my U. S.
Patent No. 1,930,863, issued October 17, 1933.

Orchard heaters are usually provided with cne
or more relatively large air admitting cpenings
in the body to admit air to the vaporizing flame,
not only tc keep that flame burning but also to
help maintain the main flame. With such an
arrangement, it is preferable to supply a rela-
tively large quantity of air {o the vaporizing
chamber for the vaporizing flames when the
heater is first ignited and until the vaporizing
chamber has become heated. After the vaporiz-
ing chamber is well heated and the main com-
bustion flame well established, a smaller amount
of heat from the vaporizing flame is required to
vaporize the fuel; and if the air supply is not re-
duced to diminish the flame, there will be a ten-
dency to vaporize an excessive amount of fuel.
These relations all depend on the heat generated
in the vaporizing chamber and are substantially
independent of the temperatures existing where
the main combusticn takes place in the stack.

In order to obtain proper and satisfactory
operation of an orchard heater of this character
during the period of normal burning, it is neces-
sary to restrict the flow of air into the vaporiz-
ing chamber after the period of initial heating.
Restriction of the air flow may be done manually
or by automatic heat-responzive means. In
either case, it is desirable to provide draft regu-
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lating means adequate to obtain the proper flow
of air required to maintain the desired rate of
combustion. in the heater. This is particularly
important when the heater is operating with a
minimum flame.

When meking draft regulating devices for or-
chard heaters it is highly desirable from a manu-
facturing standpoint to standardize on one con-
struction which is as simple as possible. At the
same time, these regulating devices may be ap-
plied to many different kinds and styles of heat-
ers burning different fuels. Under these widely
varying conditionis which are encountered in
actual operation, different amounts of air are
required to maintain a given rate of combustion
in the heater, that is to generate a given amount,
of heat. However, this condition is not critical
except when it is desired to maintain the lowest
possible flame in a heater, since if the air ad-
mitted is in excess. of the minimum required,
fuel is wasted, and if the air admitted is less
than the minimum required, the fire dies out.

It has been found that the best results are ob-
tained from a regulator which can be adjusted
to admit the minimum amount of air proper for
the conditions under which each heater oper-
ates. In this way the proper minimum air open-
ing can be adjusted by the operator for his par-
ticular heater, and the regulation is not left to
unskilled-labor.ordinarily not competent to prop-
erly adjust the heaters.. In this way loss either
from fuel ‘wastage or inadequate heating is
avoided.

It is therefore the principal object of my in-
vention to provide a draft regulating device for
orchard heaters which is operable to provide a
comparatively unrestricted flow of air info the
vaporizing chamber during the preliminary ig-
nition period, and subsequently to restrict admis-
sion of air to the vaporizing chamber during the

‘burning period, but.which can originally be set to

admit air to the vaporizing chamber during the
burning period at not less than a predetermined
minimum rate.” - -
- It is also an object of my invention to provide
in a regulator of the above type, means for ad-
justing the minimum amount of air admitted to
suit any conditions encountered, and for main-
taining the adjustment constant after once de-
termined. R

Another object of my invention is to provide
in a regulator of the above type means for estab-
lishing a constant minimum flow of air past the
regulator, independently of means for adjusting
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the regulator to admit air at varying greater
rates.

Ancther object is to provide a simplified heat-
responsive draft regulator which may be stand-
ardized for manufacturing purposes and which
at the same time provides the necessary flexibility
of operation to-permit its use with many differ-
ent kinds of heaters and fuels.

Another object of my invention is to provide,

in combination with a pivotally mounted draft-.
regulating plate and heat-responsive means for

releasing the plate to effect air restriction, means
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opening 15 around the margin of which is an
upstanding flange or collar {8 which is attached
at its lower edge to cover 12. Collar 16 is prefer-
ably circular in shape and has a depressed cen-
tral portion which forms a mounting means for
a. draft tube (7 which is preferably provided to
facilitate maintenance  of a vaporizing flame
above the fuel body. The upper end of the draft

‘tube 11 is provided with an outwardly extending

flange which engages the upper surface of col-

-lar 16 and is supported thereby. The upper end

" of draft tube {7 is open for the admission of air;

“to regulate air restriction by first. cooperatirg

with apertures in the plate and subsequently by
positioning the plate.

These objects of my invention have been’ at-

tained by providing, for an orchard heater hav-
ing an air-admitting opening, a draft regulating
device which comprises a draft regulating cap
which is mounted on the heater and provided
with aperture-means admitting air to the open-
ing in.the heater,-and adjustable closure means
mounted on. the cap and -associated with the
aperture means therein to vary the open areas of
separate portions of the aperture means to ad-
mit to the heater during the burning operation
a selected minimum amount of .air. or a selected
larger amount.
. In.a preferred form of my 1nvent10n the draft
regulatmg, cap comprises an annular body with
an air-admitting opening and a draft regulating
plate pivotally mounted adjacent. the opening;
but in a simplified form the body and plate may
be made integrally.

How the above objects and advantages of my
invention, as well as others not specifically men-
tioned, are obtained will be more readily apparent
from the following description and the annexed
drawmgs in which:

Fig. 1 is a fragmentary plan view of a typical
orchard heater, showing a draft-regulator con-
structed in accord with my invention applied
thereto;

Fig, 2'is an enlarged vertical section on line
2—2 of Fig. 1, showing alternate positions of the
weather cap and the Whole regulator in dot-dash
lines; -

- Fig. 3 is a plan view of the regulator with the
weathel cap open and the draft-regulating plate
in’ full air-restricting position; v

Fig. 4'is a fragmentary vertical section on line
4—4 of Fig. 1 with the regulating plate in posi-
tion to impose comparatively no restriction on
air admission;

Figs. 5 and 6 are inverted plan views of the
thermostatic means for controlling operation of
the "plate, Fig. 5 showing the position of the
thermostatic element when cold and Fig. 6 show-
ing the position of the element when heated;

- Pigs: 7 and 8 are fragmentary sections taken
along-the rim of the draft regulating plate as
indicated by line 7T—1 in Fig. 3; and

Fig. 9 is a-plan view, similar to Fig. 3, of a sim-
plified form of my invention. - )

There is generally indicated at 10 in Fig. 1 a
portion of a common type of vaporizing -liquid
fuel orchard-heater.. As shown. in ‘Fig. 4, the
heater comprises-a bowl |l which provides a base
for supporting the upper structure and also pro-
vides a fuel reservoir, the space within- bowl 1
and above the fuel body being a fuel vaporizing
chamber. - Bowl [l is provided with cover 12 on
which there is a flanged central opening 13 at
which a suitable stack, not shown, is mounted.

Cover 12 is. provided with an. air-admitting
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-and the open upper end of the draft tube deter-

mines the net size of air-admitting opening 3
in the heater.

The draft regulator includes a draft regulat-
ing cap, indicated generally at 19, which com-
prises an annular cap-like body 20 and a draft
regulating plate 24 movably mounted on the body
which fits snugly down around collar {§. The
centlral portion of hody 20 is cut away to provide
an air-admitting opening 21 which is above and
approximately the same size as the open upper
end of draft tube I1." In this way air going
through opening 21 in the regulator body enters
the heater through opening (5 in the latter.
Draft regulating plate 24 is pivotally mounted
at 25 adjacent one edge of air-admitting open-
ing 21, in which position the plate is movable
about pivot 25 to regulate the passage of air
through both openings 15 and 21. Plate 24 is
slightly larger in over-all dimensions than open-
ing 21 in order to engage the upper side of body
20 when lowered as in Fig. 3.

On the under side of plate 24 is mounted thel-
mostatic control means which comprises a coiled
bimetallic strip 28 attached in any suitable man-
ner at one end to bracket 29, as shown particu-
larly in Figs. 5 and 6. Bracket 29 is attached to
plate 24 in any suitable manner, as by bolts or
rivets, and is preferably insulated from direct
engagement with the plate by a layer of heat
insulating material 30 between the plate and
bracket, as best shown in Fig. 4, in order to re-
tard heat ftransfer to the bhimetallic element.
Bimetal element 28 curves through almost a com-
plete circle when cool, and occupies the position
shown in Fig. 5. In this position, it is engaged
by the end of a holding member in the form of
curved arm 32 which is attached to the under
side. of body 26. Arm 32 projects downwardly
from, the body to a position in which the end of
the arm engages one side of bimetal strip 28.
Engagement of arm 46 with the bimetal element
in the manner shown in Figs. 4 and 5 holds draft
regulating plate 24 in the first or raised position,
illustrated in Fig. 4. In this first position, air can
pass between plate 24 and regulator body 20 rela-
tively freely and enter the heater through open-
ings 21 and 15. In this first position, sufficient
air to maintain the maximum rate of combustion
can enter the heater, and therefore air admis-
sion may be said to be comparatively unrestrict-
ed.. It will be noted that in this first position,
plate 24 is biased by gravity towards a lowered
position in which the plate restricts the passage
of air through opening 21 in a varying degree,
according to the amount of movement of plate 24,
as will be further described.

Bimetal element 28 is enclosed within a rec-
tangular housing 234 attached to the under side
of plate 24 by bolts or rivets at 35. The inside
of housing 34 is preferably lined with heat insu-
lating material 3§, such as asbestos, to retard the
flow of heat to bimetallic element 28. The hous-
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ing and insulation are slotted at one side to per-
mit aim 32 to pass through them and into en-
gagement with stip 28. - .

In response to heat generated within- the
heater, bimetallic element 28 straightens some-
what and feaches a position illustrated in Fig. 6,
in which arm 32 no loxigéi engages element- 28.
As the end of the bimetal element slips past arm
32, draft rezulating plate 24 is released and per-
mitted to fall under the force of gravity to a
second or air restricting position in which the
passage of air to the heater interior is restricted
to a greater or lesser degree. In the extreme
lowered position, the rim of plate 24 engiges
the flat portion of hody 28 arotind air opéhing 21,
and is in the position of maximum restriction.

However, under some circumstances it may be
desired that plate 24 not be allowed to réach this
extreme lowered position, but that its downward
movement be limited to a. position ih whieh it
restricts the passage of air to a lesser degres and
permits the entry of sufficient air to maintain
normal burning operations at a moderate Hame.
In order to limit the downward movement of the
plate some- type of limiting means may be em-
ployed; and I prefer in this form of my inveri-
tion to combine that limiting means with adjust-
able closure member #8 which is preferably a
plate-like member movably mounted on the up-
per surface of regulating plate 24, as by means of
pivot 41, ' , ‘

As may be seen in Fig. 3, the edge of draft reg-
uWating plate 24 is notched at 42 for a portion
of its length, and the edge of adjusting member

49 is provided with a depending projection 44, .

shown in Fig. 7, which is slidable along the leéngth
of notch 42. -'The upper surface of body 20 is pro-
vided with an elongated arcuate depression 45
(see Fig. 1) in which projsction 44 moves. The
end of depression 45 nearer pivot 25 has an in-
elined surface at 46. When projeétion 44 is in
the main portion of depression 45, plate 24 can
drop into engagement with body 28, as shown 'in
Pig. 8. But when adjusting mermber 49 is ro-

tated clockwise as viewed in Fig. 3 until projec-

tion 44 is overthe incline 48 as shown in dot-dash
lines at 47, engagement of the projection with
the incline prevents the regulatifiz plate from
coming into contact with body 20 around its mar-
gin. ‘When so held up as shown in dotted ling
rosition 24’ of Fig. 4, the regulating plate is iii
its second, or air restricting position, ahd admits
air to opening 2( thiouigh the space betwesh the
plate and body 28. The amount of air so ad-

mitted is regulated by the position along incline ;

46 at which projection 44 engages the incline.
Regulating plate 24 is provided with apertie
means admitiing air to the heater. Typically,
this means may be a pluraiity of air-admitting
apertures, as indicated at 48, 49 and 58. These
apertures may be holes in the plate completely
surrounded by a portion of the plate, but they are
preferably notches or indentations in the rim of
the plate as shown in Pig. 3. Likewise the aper-
ture means may be but a single opening, though
two or more spaced apertures are preferred. Ac-
cordingly, in the drawings the aperture means is
shown as divided into two spaced aperture
means, each of which may comprise but a single
aperture or more than one aperture, as shown.
One aperture means is aperture 48. . Asso-
ciated with aperture 48 is adjustable closure
member 52 which is rotatably mounted on plate
24 by pivot pin 41, and is in sliding engagement
with the upper surface of the plate to vary the
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opén aréa of apertiire 48 by covering as miuch
of aperture 48 as may be desired. Closiire meth:
ber 52 is slotted at 53 and Screw 54 passes through
this slot. Screw 54 operates as lock means which,
when 1oosened, pérmits member 52 to be moved
into any desiréd position o cover a selectéd pors
tion of aperturé 48; and when tighténed locks the
adjusting membeér in the selécted: position. - Fig!
3 shows adjusting member 52 locked in posi=
tion to cover approximately one-half of aper-
ture 48. S S

. Aperturés 49 and 50 constitute a second aper-
ture means; and associdted with them is adjust-
able closure member 49, 5o located that when the
closure member is moved counterclockwise to the
extreme position 40’ shown by the dotted lines
in Fig. 3, both these apertures are covered by
the solid plate-like portion of the adjusting
member, thiis preventing passage of-air through
apertures 43 and 50. Such counterclockwise
movement of closure member 40 is limited by en-
gagement of projection 44 with stop means cotri-
prising the forward end of notch 42 as shown in.
Fig. 8 and at 44’ in Pig. 3. - As bréviously ex-

blained, when adjusting member 40 is in this
Bosition, plate 24 can be lowered to engage body

20 around the rim of the plate. Since apertutes

49 and 59 are closed by member 49, the only

air which can enfer the air admitting ‘openitig

21 is that air which enters through the uncov-

ered area of aperture 48. ]

Closure members 40 and 52 are provided with
upturnéd tabs 40q and 52¢ respectively by which
the members may be grasped to move them. Alsg,
spring 56 is placed on pin 41 to press the mem-
bers against plate 24 to- afford frictional re-
sistance to accidental displacement,

With all of one aperture means (apertures
49 and 58) closéd by the member 49, and a por-
tion of the other aperture means (aperture 48):
closed by the member 42 as shown in Pig. 3, the
minimum amount of air which can enter. the.
heater during burning is determined by the size
of the open area of aperture 48. The size-of this:
open area can be varied as desired by movement
of the closure means and when the closure meti=-
ber is in its selected position it can be locked
there by screw 54. 'This minimium atea is-set to
mairtain the minimum flame in the heater under
any given set of conditions. ' :

_ When 3 higher flame in the heater is desired.-
and it is necessary to admit more air than the
minimum as determined in this way, clostire

mettiber 40 is rotatéd clockwise fiom the dotted

line position of Fig. 3, thus progressively increas-

Ing the open area of the aperture means formed

By aperture 49 arid aperture 50. In this way, the

open area of the second aperture means is varied

to adinit additiondl air above the minimum

amount ifi oi'dér to maintain g higher rate of
combiistion during. the burning operation, and.
the range of adjustment in this manner depends

upon the total area of the aperiure or apertures

which can be uncovered by movemert of ciosure
mertiber 40. ' . '

The felation of the parts is such that after
aperture 50 Rhas been fully tincovered, projécs
tion 44 on the closure mémber comes into en-
gagement with iricline 46 on body 20, with the
result that additional movement 6f miémber 40
in the same direction causes €ngagement of the
projection with the incline at some selected point
alohg the length of the incline. As méntioned
previously, this engagement limits theé dowhward
pivotal movement of draft regulating plate 24 to
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stop the plate in‘a second or air restricting posi-
tion: at some :point i (see 24’ in Fig. 4) short of
engagement with body 20 around the margin-of
the plate. Thus there is left a gap between the
plate and the, body through which air also may
enter opening 2f in. order ‘to maintain combus-
tion at a -still higher rate. - By this last adjust-
ment, the burning-rate may be raised as far as
desired up .to the maximum for that heater. =

The regulator-is provided with weather cap
60 which is designed to cover draft regulating
cap 19, as shown-in. full lines in Fig. 2. The
weather cap fits snugly down around body 20'in
order to -exclude dust or rain from the regulator
and from the heater.  Weather cap 60 is mounted
on the body of the draft regulating cap by means
of 2 hinge located at one side of body 20. The
hinge - comprises a bent strap 81 which is at-
tached at: one end to the side of body 20 in some
suitable manner, preferablv by welding. The
outer.end of the horizontally extending portion
of strap 61 is formed with a loop to receive one
side of rectangular hinge link §2, the other side
of the link being received-in a loop of a second
strap 63 which is suitably attached to the weather
cap, preferably by Weldmg :

As'may be'seen in Fig. 3, the loop portion of
hinge strap 61 which receives link 62 is provided
with a pair of stop shoulders 64 against which
the two upwardly extending sides of link 62 strike
when the weather cap is pivoted about the hinge
to the open position shown in dot-dash lines at
the right hand side of Fig. 2. Engagement of
the hinge link with shoulders 64 stops the swing-
ing motion of the weather cap short of engage-
ment with cover 12.of the heater, as shown. - It
is preferred that the weather cap not be per-
mitted to come in contact with the heater cover
since if it does, the point of engagement forms
a fulerum about which the entire regulator may
swing, and an accidental blow against the upper
rim of the weather cap tends to dislodge body 20
from its position around body 16. This is avoided
by the hinge construction shown since in the ex-

treme open position of the weather cap, it does

not contact the heater cover.
The entire regulator assembly, comprising the

draft regulating cap and the weather cap, is at~-

tached to the heater cover by a second similar
hinge. The second hinge is attached to body 29
at a point preferably diametrically opposite, or
nearly 50, to the point of attachment of the first
hinge . just described. This second hinge com-
prises ‘strap 6% attached at one end to body 20
and provided with a loop at the other end. to re-
ceive hinge link 68, the opposite side of the link
belng received in a second strap 67 which is at-
tached to cover 12 of the heater.
regulator may thus be lifted from collar 16 and
swing to the left about the second hinge tothe

position shown by the dot-dash lines at the left

The .entire.
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hand side of Fig. 2. In this way collar 16 is-ex-

posed to permit refueling the heater and. inspec-
tion or replacement of draft tube {1. This con-
struction has the advantage that a continuation
of . the motion which places the regulator over
collar. {6 on the heater, operates to remove the
weather cap from the draft regulating cap, thus
leaving the weather cap in the open position -as
jllustrated -at the right hand side of Fig. 2. In
this position the draft regulating cap is uncov-
ered in order to admit air to the heater and also
so that draft regulating. plate 24 may be swung
back to the position shown in Fig..1 to allow the
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insértion of the tip of a lighting torch through
opening 21.

Although I have described a preferred form of
my invention which includes thermostatic means
for releasing a gravity biased regulating plate,
thus permitting the plate to drop to an air re-
stricting position at which air is admitted at a
predetermined rate to maintain combustion at
a desired rate, it is to be understood that my in-
vention is not limited to the inclusion in the reg-
ulator of such thermostatic means. Bimetallic
element 28, its housing, and holding member 32
may be omitted and the draft plate manually
swung from an open position during the original
jgnition period to its air restricting position
which is maintained during normal burning.
This change does not, however, effect-the opera-
tion of the adjustable closure members 40 and
52 or the function and operation of projection 44
in varying the area of the openings through which
air is admitted to the heater.

A still further simplification of my invention
may be made if desired, by making the draft reg-
ulating plate fixed instead of pivoted. In this
event, the draft regulating plate and the body
of the draft regulating cap may be made in-
tegrally in one piece and I show a regulator of
this construction in Fig. 9. In the simplified-em-
bodiment of my invention, draft regulating cap
19¢ is shaped the same as body 20 of the form
previously described with the top surface of the
body not cut away but having a plate portion
24c which operates as the draft regulating plate.
This. plate portion of the draft regulating cap is
provided with two spaced aperture means at. 70
and TI with which are associated respectively ad-
Jjustable. closure members 52¢ and 40c. ‘These
closure members operate to vary the open area
of the associated aperture means in the same
manner as previously described. The draft regu-
lating cap :is provided with a - weather cap 60,
and the entire regulator is mounted on the heater
in the same manner as previously described.

Having described various embodiments of my
invention, it is to be understood that there may
be made various changes in the shape, location
and arrangement of the several parts of my im-
proved regulator without departing from the
spirit and scope of my invention; and consequent-
ly it is to be understood that the foregoing de-
scription is to be construed as illustrative of
rather.than limitative upon the appended claims.

Iclaim:

1. In an orchard heater draft regulator, in com-
bination with a cap provided with air-admitting
aperture means, a device for regulating admission
of air through said aperture means comprising:
a first adjustable closure member movably mount-
ed on the cap and movable to selected positions
over a portion of the aperfure means to vary the
open area of the aperture means in said portion;
means holding the first closure member in a se-
lected position; and a second adjustable closure
member movably mounted on the cap and mov-
able over another portion of the aperture means
to vary the open area of the aperture means in
said other portion.

2..In an orchard heater draft regulator, in
combination with a cap provided with air-admit-
ting aperture means, a device for regulating ad-
mission of air through said aperture means, as
set forth in claim 1, and comprising in addition
stop means associated with the second closure
member to prevent movement of the second clo-
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.same direction bringing the projection into en-

sure member over the first mentiohed portion of
the aperture means.

3. In an orchard heater draft regulator, in com-
bination with 4 cap provided with two spaced air-
admitting aperture means, a device for regulating
admission of air through said aperture means
comprising: a first adjustable closure member
movably mounted on the cap and movable to
selected positions over one of said aperture means
to vary the open area of that aperture means;
means holding the first closure member in a se-
lected position; and a second adjustable closure

member movably mounted on a cap and movable

over the other of said aperture means to vary the
open area of the other aperture means.

4. In an orchard heater draft regulator, in com-
bination with a body member provided with an
air-admitting opening, a device for regulating
admission of air through said opening comprising:
a draft regulating plate pivotally mounted on the
body member adjacent said opening and movable
to restrict in varying degrees passage of air
through said opening, the plate providing air-
admitting aperture means communicating with
sald opening; and an adjustable closure member
movably mounted on the plate in sliding engage-
ment therewith and having a depending projec-
tion, movement of the closure member in one
direction progressively. uncovering the aperture
means to admit more air therethrough and addi-
tional movement of the closure member in the
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gagement with the body member and limiting
pivotal movement of the regulating plate toward
a position of maximum &ir restriction to limit the
restriction imposed by the plate on air passing
through the air-admitting opening.

5. In an orchard heater draft regulator, in com-
bination with a body member provided with an
air-admitting opening, a device for regulating

admission of air through said opening comprising:

a draft regulating plate pivotally mounted on the
body member adjacent said opening and movable
to restrict in varying degrees passage of air
through said opening, the plate providing two
spaced air-admitting aperture means communi-
cating with said opening; a first adjustable closure
member movably mounted on the plate and ad-
justable to selected positions to vary the open area,
of one of said aperture means; lock means holding
the first closure member in a selected position;
and a second adjustable closure member movably.
mounted on the plate, movement of the second
adjusting member in one direction progressively
uncovering the other aperture means to admit
more air therethrough and additional movement
of the second member in the same direction limit-
ing pivotal movement of the regulating plate to-
ward a position of maximum air restriction to
limit the restriction imposed by the plate on air

a9 Dassing through the air-admitting opening.
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