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My invention relates to smoke stacks which in 
use are exposed to a relative wind, and it is more 
particularly concerned with land and seagoing 
vehicles driven by heat engines, such as locomo 
tives, steam-ships and the like. - 
Smoke stacks, fues or funnels are already 

known which are constituted by a cylindrical 
smoke flue surrounded by a "fairing shaped shell 
or casing of uniform cross section and of more or 
less oval or elliptic profile terminating at its top 10 
in a flat section, which is straight or slightly in 
clined and generally open. 
The purpose of such a fairing is to reduce to 

some extent the resistance or drag-of the Smoke 
fue, moreover it improves the appearance. HoW- 15 
ever its influence on the smoke at the outlet of 
the flue is detrimental under the conditions in 
which it is generally applied, becauses: the Said 
fairing produces a diffused vortex the effect of 

5. Claims. (CL-98-60), 
It should be observed that it is convenient to: 

use: all means adapted: to produce around the:" 
craft or vehicle deprived of its smoke stack.a. 
general air-flow, wherein the lines of flow.passing. 

- through the area in which the top of the stack 
is located do not sweep the Surfaces:which it is 
desired to maintain clear from smoke. . . . . . . 

In this manner, the... outgoing. Smoke:Stream 
(the velocity of which may be smaller than, equal 
to or greater than that of the relative wind) is 
literally sheathed by the vortex and will not 
Sweep the deck areas located between the funnel. 
and the stern of the ship, for instance: which 
areas in the case of a passenger ship are generally." 
arranged as promenade decks for the passengers: 

Furthermore... the . aerofoil section formin 
parted to the fairing is adapted to reduce the drag. 
of the projecting portion of the funnel. 
In View. Of the above, the fairing, may be de 

which is to flatten down the Smoke inlarge. Curls, 20 signed according to various forms of embodiment, 
this being particularly: objectionable, in the case. 
of a ship, for any passengers who may happen to 
be on the aft decks. 
The essential object of my invention is to over 

come this drawback. - It is known in aerodynamics that certain types 
of streamlined bodies such in particular as air 
craft wings possess the property of generating at 
their free ends, when exposed to a relative wind, 
a concentrated: so-called “wing-tip" vortex the 30 
essential characteristic of which is to contain a 
core portion in which there prevails a substantial 
suction; the presence of such a wing-tip vortex 
is connected to the occurrence of a so-called. 
“circulation, as well-known in aerodynamics, 35. 
around the various sections of the fairing.' 
My invention essentially consists of creating in 

the area of the exit of the smoke-stack of flueja 
"wing-tip vortex into the core of which the 
smoke is forced, the smoke jet being in this way. 40 
guided, at its discharge-from the Smoke flue out 
let, as if it were in a duct or pipe: 

In one embodiment of my-invention: the Smoke. 
flue, is surrounded by a fairing in-the-shape of 
half an aircraft wing, preferably: of generally 45 
trapezoidal elevational outline, the root of which 
forms the base of the fairing and the end of which 
being tapered, so that there is generated in Said. 
area under the effect of the relative wind; a Wing 
tip vortex which extends in the manner...of: an 50 
actual substantially cylindrical sheathi: parallel 
to the general direction of the relative flow of 
the-air filaments. The Smoke flue or flues open 
into the area from which the core of the vortex 
sheds. 

which in particular differ from each other in the 
shape of their apparent contours and their pros. 
files. . . . . 

In the accompanying: drawings there are dia 
25 grammatically illustrated, in a purely illustrative. 

and in: no. restrictive sense, two. Such embodi 
ments. . . . 

Figs. 1, 2 and 3 are a side elevation, a front ele 
vation and a plan view. respectively of a ship. 
funnel. designed according to a first form of em. 
bodiment of the invention. . . . . . 

Figs. 4, 5 and 6 are corresponding showings. 
Of a modified embodiment. . . . . . . . . . . 

Referring to the drawings, reference. .indi 
Cates the Smoke flue or conduct and 2 is the fairs 
ing surrounding it. Said fairing is symmetrically 
bi-convex, itS-maximum thickness may be about 
15 to 30% of its length dimension and its maxi 
Inun cross section is at about 30% from the lead 
ing-edge thereof. - . . . . . . . 

Its leading edge is raked, itstrailing edge being. 
approximately vertical: both edges are connected 
by a 'straight line sloping downwardly...and rears 
wardly as shown in Figs. 1, 2 and 3" and by ra 
convex line as shown in Figs. 4, 5 and 6... 
The Smoke fitle is, opens: as above mentioned, 

into the area from which the core of the wing-tip 
Vortex sheds.' . . . . . . . . . . . . ; 
The best location for:the outlet of the smoke. 

flue is obviously such, according to the invention 
that it will substantially coincide with the cross. 
Section of the core of the above-described swing 
tip. vortex, which, as described above,'...extends 
horizontally from the fairing in the direction of 

55 the relative wind, in other words: the outlet for 
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the smoke flue 3 should preferably be so formed 
that the projection of said outlet on a vertical 
plane transverse to the longitudinal direction of 
the fairing Will be a circumference Substantially 
equal in diameter to the core of said vortex. Ex 
perience has shown that this diameter is in the 
range of from about 4 to 40 of the chord of the 
airfoil fairing section, or, if said chord is varied 
Over the vertical extent of the fairing (upwardly 
tapered fairing), 8 to 20 of the average value 
of said chord as taken over Said vertical extent. 

It should be noted that the desired Smoke con 
centrating effect is increased as the intensity of 
the vortex is greater, that is to Say When the 
direction of relative Wind does not lie in the plane 
of symmetry of the fairing. This, moreover, will 

5 

O 
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be found to be the general condition for a ship. 
or a locomotive for example, because of the wind 
component Supplied by the natural Wind. How 
ever, as the angle of incidence increases, the 
WOrtex is eventually destroyed above a limiting 
value of about 25, unless special provision is 
made for maintaining, for incidence angles above 
said value, a “circulation' around the fairing 
(such means involving the use of slots, slotted 
aileron, baffles, means for blowing or sucking the 
boundary layer, adjustment of the langular posi-. 
tion of the fairing and so on). 
A design including slots is shown in Figs. 1, 2 

and 3 (the surfaces 4 have been indicated in 
dot-and-dash lines in Fig. 2 for the sake of 
clarity). 

Figures 4,5 and 6 show another design for the 
fairing, including two fore slots and a slotted 
aileron. 
The Smoke duct is shown at 5, the streamlining 

at 6, the auxiliary Wings to be used to build up 
the fore slots at T and the slotted aileron at 8. 

- The CrOSS Section of the fairing is a biconvex 
Symmetrical profile, of 20% maximum thickness 
ratio at 30% from the leading edge (the lengths 
are referred, as usual, to the chord of the pro 
file). 
As shown in Figs. 4 and 6, there is an aileron 

or flap 8 arranged at the trailing edge of the 
fairing, preferably equivalent in longitudinal ex 
tent to about 25% of that of the fairing, and ro 
tatable about a vertical axis X-X, about which it 
may be adapted to be driven through any suitable 
Inechanical means, manually or automatically 
Controlled in response to the direction of the rela 
tive Wind. As shown more particularly in Fig. 6, 
the configuration of said flap and the location of 
itS. axis of rotation are such that any deviation 
of Said flap from alignment with the structure 
Will produce a Substantial gap between the rear 
edge of the Structure and the front edge of the 
flap, thus Opening up the desired slot in the pro 
file for the purpose described. 

Leading and trailing edges are straight and up 
right in most of their length, and when viewed 
in elevation, the upper part of the fairing is a 
circle. The figure shows the height of the aileron, 
Which is approximately equal to three quarters of 
the maximum height of the streamlining. 
The fairing is slightly tapered in its upper 

part, as shown in the figure. Such a design may 
render necessary a SWelling of the fairing around 
the Smoke duct exit, following the size of this 
exit and in order to keep circular the upper part 
of the streamlining as viewed in elevation. 
... When's trimmed, the slotted aileron together 
With the fore slots improve the maximum lift 
COefficient of the fairing. Thus the tipi vortex 
may remain undestroyed, even at very high inci 
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4. 
dences; it prevents also the Smoke from being 
beaten down, for an incidence of 90, as Would 
happen with a plane aerofoil. 
The aileron may be driven by hand or auto 

matically, by a Vane. 
Finally, to provide for the operation of the 

Smoke Stack when the vehicle is stationary and 
there is no relative Wind or also When the relative 
Wind blows from the rear to the front of the 
ship, there may be provided Within the fairing 6 
an additional outlet for the flue 5, Said Outlet 
which is controlled by means of a valve, making 
it possible to discharge the Smoke upwards. 

It Will appear, as moreover it has already been 
mentioned, that the invention is in no way re 
stricted to the particular uses or to the specific 
embodiments of its component parts which have 
been more particularly illustrated and described; 
the invention includes within its scope all modific 
cations and variations in such uses and in the 
construction of the various devices. In particu 
lar the profiles of the fairing may be dissymmetri 
cal. Also the above described arrangements may 
be applied to a Smoke stack pivotally mounted on 
a fixed structure to be suitably rotated in response 
to the direction of the relative Wind. 
What I claim is: S. 
1. Smoke-stack which comprises a fue and a 

fairing structure Surrounding Said flue of tear 
drop tranSVerse Cross-section, said structure hav 
ing Substantially upstanding leading and trailing 
edges and an upWardly-convex top connecting 
Said edges, and the Outlet of said flue being 
located in the rear Wardly and downwardly ex 
tending portion of said convex top toward said 
trailing edge. 

2. Smoke-stack which comprises a flue and a 
fairing structure Surrounding said flue of tear 
drop transverse cross-section, said structure hav 
ing a leading edge and a trailing edge, said lead 
ing edge rearwardly raked, and a top connecting 
Said leading and trailing edges said top having a 
rearwardly-downwardly extending portion merg 
ing With said trailing edge, the outlet of said fue 
being located in said last-mentioned portion of 
the top and directed towards said trailing edge. 

3. Smoke-stack Which comprises a flue and a 
fairing structure Surrounding said flue of tear 
drop transverse cross-section, said flu having 
an outlet located adjacent the top of the trailing 
edge of said structure and directed rearwardly, 
and means Spaced from said structure and ex 
tending parallel thereto adjacent the leading 
edge thereof and rearwardly along a portion of 
each side of Said structure to define a pair of air 
circulating slots With the sides of said structure, 
for increasing the circulation of air around said 
structure as Created by relative wind. 

4. Smoke-stack as in claim 3 wherein said 
means Spaced from Said structure comprises an 
upStanding flap extending said structure at the 
trailing edge thereof, and means for rotating said 
flap about an axis intermediate the length there 
of and parallel with Said trailing edge, so that 
any deviation of said flap about said axis from 
alignment with the structure will create a sub 
stantial slot between said trailing edge and said 
flap. 

5. Smoke-stack as in claim 4 wherein the 
longitudinal extent of said flap is about 25% of 
the extent of said fairing structure. 

JACQUES WALENSI. 
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