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SMOKEJ ACK

Ea;rl L Wlseman Umversﬂ;y Heights, Ohm, as- _.:"j B
signor to The Swartout Cempany, Clevelend
Ohm, a corporatwn of Ohie o

Th1s 1nvent10n reletes to smoke Jacks end more

pa,rtlculary to means of the fixed or stationary

type for controlling the draft in flues and per-

forming other desu*eble funetwns 1n comunction

o theremth L .
~For the sake ef 111uetret10n but mtheut 11m1ta- |
tmn the smoke jack of my invention may be con-
sidered in the environment of a. flue and the
familiar types of stoves employed in dwellmgs |
Such
stoves for the many years of their wide use have

‘camp cabins, Nissen huts and the like.

chroniecally operated too hot or too cold, requiring

ings and dampers, all subject to and at the mercy

of great and often continuous changes in the
neture,l draft as induced by outside air movement
around and adjacent the top of the flue. Down-
- drafts forced smoke, noxious gases and ashes

into the room, and changes in the outside wind
velocity alternately caused an excessive rate of
combustion on the one hand or incomplete com-
bustion on the other hand. These things have

N Clelms. |

10

Applieatwn Januery 17 1945 Serial No 573 237
(Ol 98—-—84) """ |

out the foregemg ebjeets thet is free ef mowng o
parts and which will perform the service desired
| ef it under mdely Va;ryir‘g GOI}.dIt ons of opera- |

Other obJeets Wﬂl eppeer frem the fellowmg .

-- ;deserlptmn of a preferred form and embodiment
of my invention reference being had to the ac-
~companying drawings in which Fig. 1 is a vertical

- longitudinal section showing the smoke: jack of
my invention mounted on and associated with .
. the top end of a flue;, and Fig. 2 is a horizontal =

transverse section taken along the lme 22 of
endless manipulation of the draft doors or open-

20

Fig. 2 being of somewhat smaller scale than Figl
for convenience of 111ustre,t10n end arranging of

15

the ﬁgures in the drawings. -

mounted upon and ope ratively associated with

- the upper and eut-nof door-end of a cylindrica]' o
fiue 1 through and from which emenete smoke
" and other products o‘F cembustlen

Ordmarﬂy

- the upper end of the fiue upon which the smoke

- not only caused inconveniences, burning of grates

and injury to the stoves end flues, but have also.

~ been detrimental to health and harzardous of g¢f

~ the life and safety ef the perso-ns usmg sueh
stoves |

I & o among the obJeets ef my mventmn te pro-
- vide a smoke jack to regulate the flow of products
- of combustion from stoves, furnaces, and the like,
~ in a safe and desirable manner and Whmh on the

30

| prectzce

“Jack is mounted will rise from a-properly ﬂashed .

~ roof opening, not shown, according to common =
The smeke jack embracing my inven- - -

~ tion comprises an annular storm band 2 prefer-

~ ‘ably of cylindrical form and of about twice the SR

- diameter of the flue and disposed coaxially there- =
‘of with its upper edge:3 disposed above the upper
edge 4 of the flue and with its lower edge 5-dis-

. .posed. lower: than the upper edge 4 of the flue.

one hand will prevent down-drafts and on the
~ other hand will induce a substantially constant

aid to the natural up-draft regardless of the di-

' rection or velocity of the outside wind. Anothel

. objeet is to provide a smoke jack that is weather-.
- tight and sparkproof, i. e., prevents the ingress
~-of rain etc. and inhibits the egress of sparks or
Another ob-
ject is to provide a smoke jack which is light-
- proof or “blackout proof” so that no light or glow
~ from within the end of the flue is visible through"

burning parts or particles of fuel.

3

40

‘preferably substantially as:shown in Fig. 1, Ovef-- EE
lying the upper edge of the storm band 2 in sub-
_stentmlly fluid or weather tight relation:to the |
‘uppel* edge 3 thereof is disposed an upper baffle §
.~ which rises upwardly and extends-inwardly from
- the upper edge 3 of the storm band preferably
.~ in conical form. The upper baff |

e me,y eenvem-

~ ently have a lower cylindrical flange T overlymg_ o
the upper-most portion of the storm band and

~ forming an overlapping joint therewith and cen-

:- tering the parts coaxially.

or beyvond the smoke jack. “Another object is to -

- provide a smoke jack which in its influence upon =
45

the draft through the stove or furnace and flue

permits even ﬁrmg, provides uniform heating,

retards or eliminate the burning of grates, and

preserves desirable and economical air-fuel ra- -
- tios substentmlly free from disturbance-due to

changes in exterior wind or etmespherlc condi-
tions. Another object is to provide a smoke jack
which will eliminate or reduce the need for com-
pensating check drafts and down-drafts prevent- =
- the top of the ﬂue
ob

ers or compensators. Another object is to provide

~ a smoke jack capable of carrying out from all of
~ the foregoing objects that is simple in design and

The upper befﬂe 6 has

- a central, preferably circular, opening 8 compris~ -
ing the main exhaust opening of the smoke jack = =
defined by the upper and inner cireular edge 9

of the upper baffle 8. Overlying the open end of

~ the flue | is a conical cap or canopy {9, the peak

50

of which i1, preferably rises a little higher than
- the edge 8 of the upper baffie. 'The lower circular -
edge 12 of the cap 18 lies under and spaced below .

- the upper-inner edge 2 of the upper bafie &,

~ construction, pleasing in appearance, and rug-
 baffle 15 of frusto-conical form pitched substan-
~tially at the same inclination as are the conical

ged, durable, and economical in its construc~

~tion and operation. - Other objects include the

_provision of a smoke jack capable of carrying

60

'surfacee of the bafﬂe 6 end the cep lﬂ

- preferably in under leppmg reletmn Whereby to e

- Ahout midway vertiee,lly between the upper' |

edge 4 of flue and the underside of the cap or-
canopy 10 is disposed an intermediate or center

- In the preferred form of my mventlen shewn'_ o |
- in the dmwmgs I heve illustrated my. smoke jack -
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3

upper edge (5 of the baffe {5 defines a circular

opening disposed coaxially of the flue and in the
form shown of substantially the same diameter.
The center bafile IS terminates in a lower prefer-
~ably circular edge 17 of substantially greater

diameter than the lower edge 12 of the cap (0,

approaching the storm band more closely than.

the lower edge of the cap. The center baffle as

- grranged and shown in. the drawings: lies sub-~
stantially transversely of the path which smoke
leaving the flue in its upward and outward move-
ment from the end of the flue would other-

wise tend to take to reach the annular out-

them to move geuerally as shown "by the 'cﬂrved

arrows a—g in PRig, 1 upwardly in somewhat

tortuous paths around thie inner and outer edges ._

of the center baffie and around and over the -
lower edge of the cap and through the area O
~and the upper outlet opening 8.

Under these
er little resist-

conditions the smoke jack will off

ance to the natural draft since the most restricted
~ passage In the path or paths of egress for the
smioke is gr cater than the area of the flue, When

| 'hawefﬂl an outside wind moves past and aCroOss

the. smeke Jjack it tends, as is understood in the

art, to pr oduce a low pressure area to leeward

let between the cap {0 and the upper baffile 6.

The lineal dimension from the inner edge {6 to

the outer edge |71 of the center baflle 15 may be
- varied somewhat from the proportions illustrated

~ in the drawings to modify the freedom: of fiow of
- smoke from the fiue by making the smoke take
2 more tortuous path without altering the net
“minimum cross sectional area of egress from the
end of the flue to the annular outlet at ©. Thus
the annular area measured at A between the bot-
tom edge of the cap 18 and the top of the center
baflle 15 and the annular area at B between the

- center baffie 15 and the top edge 4 of the flue will-

“remain the same even though the center baffie 15

 is extended inwardly to reduce the diameter of

the circular opening 1%, Apart from increasing
the tortuousness of the path, decreasing the di-

diameter of the edge IT will at a point also re-

strict the net cross-sectional area of the path to

- restrict the outflow for that reason. Where my
smoke jack is to be employed in climates where
unusuglly persistent high winds are encountered,
I prefer to reduce the diameter of the opening 16
somewhat as o means of affording a permanent

15

20

{hrough the opening C to the interior of the
25

30

- ameter of the opening 16 and/or increasing the

35

of thHe mass of the smoke jack and flue as well as
a, somewhat hlgh__pressme area to windward

thereof. While I am not entirely certain of all

the  philosephical  theories and details of the -

movements of air gnd gases within and without

the structure: of my 1*1vent1011, my tests and ob-

servations lead me to believe that a transverse.

~ wind movement while tending to draw gases more |
- rapidly through the main opening 8, also traps

cutside air under the baffle 28 and forces the air:

storm band with the result that the net amount
of smoke or products of combustion exhausted
through the opening 8 remains substantially con-

stant even though the whole mixture of outside
air and products of combustion passing through

the opening 8 increases with the increase of Ve-
locity of movement of outside air or wind. .

If the wind . passing the smoke jack has a,n-_
upward inclination, as is often incident to a slope

of the roof below it, a greater rarefication tends
to be produced about the opening 8, but corre-

- spondingly a greater pressure tends to be created

throttle of the flow of gases from the flue through

the jack.
Lying below the upper edge & of the flue and

40

somewhat above the lower edge § of the storm

band is disposed a lower annular bafile 20 of
frusto-conical. form preferably pitehed at sub-
| stantla,lly the same pitch as the cap: and the
 center baffle. 'The upper inner edge 21 of the

- bafile 20 lies closely adjacent and preferably sub-

stantially tight against the outer surface of the
flue i fitting there against for practical purposes
within the range of economically manufacturing
tolerances,
20 lies a little above, inwardly of and coaxial with
 the lower circular edge 5 of the: storm band Z2.
Between the circular edges 5 and 22 is an annular

opening C, the areg of which I prefer to be sub-

stantially half of the cross sectional area D of the
flue {. As shown in the drawings the area within
the circular opening
equal to the area of the flue, and the annular
area in the horizental plan between the edge |1
“and the adjacent storm band may also be sub-

below-at-least part of the opening C. Thus these -
effects tend to-balance each other and tend fo -
keep substantially constant the aid to the natural

drait in the flue.

more or less to enter the upper opening 8 and:-tend-
to induece a down-draft in the flue, i. e., to build

up- & pressure within the storm band tendmg to

45

impair the natural draft, then the-inclination of

the cap and the center and lower bafiles tend

- to spill any such exeess of air or air and gases

gownwardly and ocut through the opening C. '

~ That is to say, that wind movement which tends

._'50
The lower outer edge 22 of the baffle

to buiid up pressurs above the smoke jack-and
rarefication below it while pessibly retarding the -
movement of smoke through the upper opening 8

~correspondingly tends to increase the out-flow of

63

gases and/or air and gases through the lower

opening C. In tlns connection I have indicated

by the broken lines Li in Fig. 1 that I prefer that

- the edges {2,

I6: may be substantially  therebelow be preferably aligned to lie respec-

60

stantially as great as the area D of the flue in the -

preferred form. In the preferred form each of
the transverse annular dreas A and B may sub-
- stantially equal the area D of the fite. The net
transverse annular area at O may in the pre~
- ferred form exceed the area D of the flue: by
- apout 30 to 40%, and the top opening & in the
upper baflle is preferably as shown of greater
srea than the area of the flue, which taken with
the protrusion of the cap Ii is no less effective

than: the area at O.

When: there is little or no air movement exX~

' sermrly of the smoke jack: the relative heat and

- density of the products of combustion will cause

§T and- 22 of the cap and bafl

tively in concentric circles in the suriace of a

steep cone whereby to facilitate flow to a,nd_'_'.."'
_threagh the lower.opening C &ﬂd/ﬂl‘ spillmg of

2ir and/or gases out of the lower opening C under

- such eonditions as those last above described.

65

With. the parts
shown in Fig. 1 and: made of sheet-metal or gal-

 vanized sheet metal as is common practice in the.

art, T have found, that my smoke jack tends to

' increase the. matural draft through the flue about

70

7%

5 to 10% when the outside air movement is sub-

stantially horizental and at the rate from about :

4 to 6 miles per hour. In the tempemte zone

this rate of air movement is generally found
even on so called quiet days or in so called still

~air, My smoke jack however, whether for the =

reason mentioned above or from: reasons’ now - -

If the wind is so inclined with "
respeet Lo the r-'meke Jack and tine flue as to tend.

les

‘proportioned substantla,lljy o



3.

‘unknown to me, operetes in such a menne_r th_at -

as outside air movement increases up to as much
as 30 or 40 miles per hour that even this greatly

increased wind velocity will not tend to increase.
- the natural draft through the flue substantially

more than about 20%. Slmlla,rly, if the wind

smoke jack prevents: anything like preportiona.te
increase in velocity of movement of gases through
the flue.

My observations have been that even

2,489, 3',53_- .

~velocity increases even up to hurricane speed my

| circle semewhat smeller than the circle deﬁned o
by the outer faces of the struts. S
~.edge 43 is shown spaced considerably away from
the edge 12 of the cap 10, there edges may le -~
-more closely adjacent. In all events the gussets
34 not only function structurally as above de-
scribed but preferably contribute to the- aerody-

-~ . namics of the device by inh1b1t1ng mrcumferen— |
o tlel currents within the storm band. S ”

10

these very h1gh wind velocities will not tend to

increase the velocity of flue gases more than
about 20% to 25% above the unaided naturel_

draft

Thus my smoke jack tends to memtam 2 sib- 15

- stantially constant and desirable aid to the na-

tural draft through the flue threughout g wide
- range of wind velocities and directions, tending
~always to aid the natural draft in a desirable
‘way and amount, never tending to obstruct or
impair the natural draft and always tending to -
-hold the movement of flue gases within a. desira,-

ble and substantially constant range.

To secure the several operational perte'in the

desn*ed relation to each other and to _provide

- compact and economical means for mekmg and
- assembling and/or remevmg and replecing some .
~or all of the parts, I provide preferably:three
main braces or struts 30 spaced c1rcumferent1a11y’ 5

and extending longitudinally of the jack and
- flue.

| 'termrly of the inner edge 21 of the lower befﬂe
- 20 which edge may be notched for that purpose

- if the size of the struts 30 be thick enough to
space the edge 21 substantially away from the
outer surface of the flue. The upper ends 32 of

40

the struts 30 are turned back at a re-entrant an-

The smoke jack constructed, as. ebeve de----“

scnbed need contain only forms and. shapes o
~ separately known in the sheet-metal working =
arts, and can be made readily and economically =

~ .by means femﬂmr to sheet-metal workers., Em-~ = -
pleymg the struts and gussets above described,

‘as I prefer, with quick ettechable SCrews .secur-

- ing the bafiles, storm band and cap facilitates as-

-~ sembly on the job wherever 1t ie demrable or

~economical to do so.

o -

‘gle as shown in Fig. 1 and underlie the lower and

outer parts of cap or canopy (0 which is secured -
| '._-thereto and supperted thereby by such means

“the struts or breces 30, gusset pletes 38 are se-

~ curely attached by such means:as metal screws
35 and each gusset 34 has supporting engage-

- ment with the storm band and the bafiles 6, 15,
The gussets are preferably mede of

and 20,

sheet metel each having a ‘main flat or body ;_

part 36 extending longitudinally of the smoke

jack and lying in radial planes therewithin.
Each gusset has an interior turned edge or flange

o 37 which lies against each of the struts: 30 and

A having its outer edge spaced from said storm -

. band, a lower baffle of frusto-conical form pitched =~
- like said cap and said middle baffle having its
~inner upper edge subste,ntmlly centeetlng the.:" o
outer surface of said flue below the open end AR
_:_._thereef and having its lower outer edge spaced e
from said storm band above the lewer edge there- .
~ of and defining an annular opening therebetween

of an area about one half the area of the area of =~
said flue, vertical struts supperted by the upper -
~ end of said flue and spaced circumferentially
 thereabout and having bent ends supporting said =~ =~
~ cap, and gussets having planar body parts lying =~ =
- in vertical radial planes outwardly of said etruts.-_ SR
and having bent edge portions secured to said
~ struts and secured to said storm band and said

~ lower baffle and securing same in assembled rela-
- tion, sald gussets also hevlng netched edges sup-

receives the screw or. attaching means 35, and

- each gusset has a lower turned edge 38 which lies
- co~-extensively with the upper: surface of the low-~
~ er bafle 20 to which it is ﬂxedly secured as by -
attaching means or screws 38’.-

 have their outer and upper most edges turned as

at 39 and 40 which edges co-extend with the
storm band 2 and upper bafile 6 respeetively, end'
are joined in fixXed relation thereto by attach-~

 ing means such as the metal screws 41 and 42.'65

1espeet1ve1y As will appear most cleerly in Hig.

1 the main body parts 36 of each of the gussets
'15 cut back to an upper narrowness along the
 edge 43 and is notched at 44 to secure the outer
~ edge IT of the middle baffle, and is cut along the
~ line 45 to underlie and support the middle baffle
in its desired angle and conical disposition as
The interior edge 16 of the

‘middle bafile may be notched as may be neces-

shown in Fig. 1.

sary or desirable to accommodate the struts 30,

- where the interior edge 16 is desired to f_orm.a. _

45

‘The gussets also
60

“'While I have 1llustrated a,nd desenbed a pre--' S
- ferred form of my invention and expressed my =
~best understandmg of the manner in which the - -
- advantages "and results are obtemed vermue S
- modifications, changes and improvements will
-oceur to those skilled in the art within the teach-
. ings, prectlees and preeepts of my mventlen and &= .
- I do not care to be limited in the scope of my .
- patent to the preferred form and embodiment =
- of my invention herein illustrated and described,
30
| Each of the braces 30 preferably lie ex-
- teriorly of the upper end of the flue and may be

- secured thereto by such means as metal screws
Each of the braces 30 passes upwardly in~-

nor to any: partlculer the01y of the operatmn_ |

“thereof or in any manner ether then by the_*'?_-f.;_
- claims appended hereto | o . . |

I claim: . .
1. A smoke Jaek adapted te be asseelated w:ﬂ;h; |

and supperted by the open top end of a flue =
- comprising a right conically formed cap. with its -~

. apex disposed substantially in the axis of the flue L
and with its base edge of greater diameter than

_ the flue, an annular storm band having & cylin-.
drical part coaxial of the flue and extending from - -~

below the end of the flue to above the base edge

" of said conical cap and radially spaced from the

' edge of said cap and from said flue, said storm

70

- band also comprising an upper inturned 1ne11r1ed_ -
portion substantially paralleling the conical sur~ .

- face of said cap and spaced therefrom and de- =

~ fining a central circular openmg coaxial of said B

- fiue and above the base edge of said cap, the apex -

5-0. ‘middle baffle of fruste conical form disposed =

substantially mldway between the end of the flue

- and said cap and havmg its surfeee melmed sub-

of said cap pretrudmg threugh said opemng, |

- stantially parallel to the surface of said cap and
having a circular opening coaxial of said flue and

~ porting said middle baffle. =~ = -

2 A smoke Jeek edapted to be assecmted mth""__ L PR

Although the r




- “edge

- tacting the outer surface of said f
- open end thereof and having its lower outer edge |

2,480,353

-

- and supported by the open top end of a flue com-

 prising a conically formed cap with its apex dis-

posed substantially in the axis of the flue and

- with its base edge of greater diameter than the
- flue, an annular storm band having a cylindrical
- part coaxial of the flue and extending from be-

low the end of the fiue to above the base edge of
- said conical cap and radially spaced irom tihe

the end of the flue and extending to above the: =
 base edge of said conical cap and radially spaced
from the edge of said cap and from said flue, said
storm band also comprising an upper inturned
inclined portion ‘substantially: paralleling the

edze of said cap and from said flue, said storm

band also comprising an upper inturned inclined
 portion substantially paralleling the conical sur-
- face of said cap and spaced therefrom and de-

 fining a central circular spening coaxial of said .

fAlue and above the base edge of said cap, the apex
of said cap protruding through said opening, a

 tween the end of the flue and said cap and hav-
ing its surface inclined substantially parallel to
the surface of said cap and having a circuiar

opening coaxial of said flue and having its guier
edge spaced from said storm band, and a lower
baffle of cenical form pltehed similarly to said
cap and said middle baffie having its inner upper
substantially contacting the outer surface
of said flue below the open end thereof and hav-

10

| - 15
middie baffle of frusto~conical form disposed be-

diameter than the ﬂue an annular storm band o
heaving g, cylmdu al part coaxial of the flue ter-

minaving in a lewer circular edge disposed below

conical surface of said cap and spaced therefrom-

and defining a central circular opening coaxial - .

ef said flue and above the base edge of said cap,
g middle baffle of frusto-conical form disposed’

~between the end of the flue and said cap and

having its surface inclined substentle,lly parallel =
to the surface of said cap and having a circular

‘opening coaxial of said filue and having its outer

- edge spaced from said storm band, and a lower. -
- baffle of frusto-conical form pitched similarly
~ to said ecap and said middle bafile having its inner

s Nal=" '

25

ing its lIower outer edge spaced from said storm

. band above the lower edge thereoi and defining
| an annular opening therebetween for the passage
cf air and smoke therethrough, the outer edges

~ of said cap and said middle and lower bafiles 1ying

‘upper edge substantially contacting the end of
'said flue and having its lower outer edge spaced
from said s o
“thereof and defining an annular opening there- .
‘hetween of epprommetely half the area of said

storm band adjacent the lower edge

filue for the passage of air and smoke there-

‘through, the outer edges of said cap and said _j:f
middle and lower bafilles lying substantia,lly in
the surface of a steep cone the aXis of which

"_suhstentlally coincides with the axis of said flue

ubstantiglly in the surface of a steep cone the

'.'e,ms of which substantially coincides with the

xis of said ue and the apex of whlch lies. beyend |

: the apex of said cap.
3. A smoke jack adapted te be essee1eted mte

- of the flue, an annular storm band having & cy-

. lindrical part coaxial of the flue and extending
 from below the open end of the flue to ahove the
~ lower parti of said conical cap ang radiaiiy spaced
© from the peripheral edge of said cap and said
fiue, said storm band also comprising an upper

inturned inclined bafile substantially parailcling

the conical surface of said cap and spaced thare~
| frem and de ﬂnmg a central circular opening co- -
axial of said fue and above the lower part of said

ﬂep, 5 middie baffie of fmsmmen-cel form dis-
‘posed between the end of the flue and said cap
and having its surface inclined subst santially par-
ailel to tae surface of said cap and having & cir-
cular opening coaxial of said flue and having its
outer edge spaced from said storm band, g lower
baffle of conical form inclined substa ntially par-

allel to the surface said cap and said middle hafle

| 35
the open top end of a {lue comprising a conicaily |
forimed cap overlying the open end of the five.
w;th its apex disposed substantially in the axis

and the epex of whlch lles beyond the apex ef o
said cap.

5. A smoke Jaek adepted te be aesecia,ted with.
the open end of a flue comprising an - upright_ ot
conical cap overlying the end of the flue and = -
spaced therefrom with its apex higher than its .
~ base edge, spaced frusto-conical bafles disposed
below the edge of sald cap and lying generally - -
parallel therewith, the base edges of said baffles
~ along with the base edge of said cap lying in the.
40

surface of a reference cone whose axis is ehgned

with the axis of the flue and whose apex lies

~ above the apex of said cap, the inner edge of the

45

lowermost of said' frusto-conical baffles: engaging

the upper end of said flue, and a cylmdrlce,l storm
band disposed coaxially of said flue having its:
~ lower circular edge terminating near the base
- edge of the lowermost of said baflles and without -
said cone, and a comcelly formed bafﬂe restmg_}- S

. eon the upper edge of said storm band ang lying

50 -

55

and having its inner upper edge substantiaily 20N~

ue below the

- spaced from said storm band and above the lower
- edge of said storm band and deﬁmng an annulay
opening there-between, gussets having planar

~ body parts lying in vertical radial planes out-
wardly of said flue and having hent edge pel tions

secured to said storm band and said upper and
~lower bafiles, said gussets also have an uwmmly

facing notched edge supporting said middle bafiic,
‘and means carried by said ﬂue sepeeltm
| gt issets and said cap. -

- 4, A device of the class descr 1bed adepted t0.-he
'eussecmted with and supported by the open top

eid

0

“end of a flue comprising a conically formed cap

with its apex disposed substantially in the axis
of the flue and with its be;sle e_d'ge of greater.

inwardly therefrom substantially parallel with
sald cap with its inner edge also terminating with-
out said cone, the space between said storm band o
-and the base edge of the lowermost of said baﬁlee:
‘being less than the area of the flue. | o
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