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One of the leading objects of the present
invention is to provide means whereby to et-
fectively treat a flowing stream of air pre-

viously charged with a comminuted liquid
iuel for theleby produeing and maintaining
( duri ing the flowage thereof in a tubular con-
duit), a highly umiform quality of admixtare
and distribution, while continuously restor-
ing to the central stream such materials as
may normally tend to segregate oi separate
outwardly therein or therefrom during such
flowage.

A hutheL object of the present improve-
ments is to furnish conduits for subjecting
a forwardly flewing and charged stream of
air or other gas, dulmo the passage thereof
through or along in the condmt to a unifying
treatment or condlt10mn9r process for increas-
ing therein the uniformity of the distribution
therein- of comminuted ingredients with
which the stream shall have been charged;
and, to accomplish this object, together with
a further comminuting and interassociation
(or interblending) of a liquid or vaporizable
ingredient, while the char ged stream is flow-
ing with a uniform velocity or pressure or
both, or with accelerations or retardations of
velocity, or both, or with fluctuations of pres-
sure; and, also, whether the said stream, dur-
ing a period of operation, shall be continuous
or intermittent in the forward flowage
thereof. :

A further object is to provide apparatus
for such service as just described, by the use
of some of the cruder and less costly of the
petrolemn elements, or mixtures thereot, and
which are not readily completely comminuted
by the appliances usually employed for atom-
izing the lighter and less viscous of the liquid
fuels, such as ordinary kerosene and gasoline.
The said cruder petroleum products, as is well
known, comprise a variety of kinds and
qualities, and some of these, when in the form
of globules carried along in the air, sapply
stream, require for their effective comminut-
Ing, an intensive impacting and disintegra-
tive treatment. This will be evident when it
is considered how, when the air-stream is ini-
tially charged with such fuels in spray form,
the globules of the liquid as distributed into
the said stream, necessarily have, however
minute they may be, a wide range as to sizes
and weights.

This plesent application is in part in the
nature of a continuance of my prior appli-

1926. Serial No. 99,885.

cation for patent on mixing devices, which
has become Patent No. 1,084 048, dated May
11, 1926.

Fw 1 is a longitudinal sectional view of
a conduit embodym(r the said improvement
disclosed in my Patent No. 1,584,046 extended
into a series of combinations operable for uni-
fying the condition of the forwardly flowing
central stream, as hereinafter more fully ex-
plained ; in this view, three zone tubes Z*, Z2,
73, are shown assembled within a lar ger con-
duit tube, D.

Fig. 2 1s a diagram for illustrating the ex-
planatlon reg Irdmfr the segregative tendcncv
of (he heavier fluid nlobules, as helemattel
further explained.

Fig. 3 is a longitudinal sectional view of a
conduit length, D2 having therein a special
arr mtrement of the annuli; these having a
mode of action hereln‘lfter more fully de-
scribed, for maintaining the condition of the
central stream while this is rapidly flowing
within a more slowly advancing stream-en-
closing gaseous tube-wall. -

Flg. Lisa diagrammatic view illustrative
of certain of the d)n‘muc and globule-treat-
ing features of the conduit constructions de-
seribed i in connection with Figs. 1 and 3.

Fig. 5 is a diagram drawn showing a por-
tion of Fig. 1, somewhat enlarged, for further
illustrating the complex inter-flowages of
materials in and forming the central stream
and its wing-streams, as hereinafter described
in connection with the preceding figures.

Similar characters designate like parts in
all the views.

In considering the operation of thisclass of
conduit appar atus, it should be remembered
that it is well-known that when a full size
stream flows along normally in that part of a
conduit. which ha,,s a uniform sectional area,
there is naturally (in accordance with well-
known physical laws) a higher rate of move-
ment-in the center-zone of the stream than at
or near the outer surface of the stream. Thus
in the improved apparatus herein deseribed,
the resistance afforded as against the forward
movement of the outer palt of the stream, by
the use of a concentric series of incisor de-
vices or blades, operates to retard this move-
ment, and this restriction tends to centralize
the flowage and thus accelerate the forward
velocity of the central portion of the stream,
(as at S, Fig. 1), thereby producing a greater
than normal diffevence in rate of flow as be-
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tween the forward velocities of the inner and
outer portions respectively of the flowing ma-
terials. '

- One well-known effect of that mode of flow-
age is herein llustrated diagrammatically in
Fig. 2, where a heavier body. or droplet, as 5,
carried in a floating manner in the outer por-
tion of the stream, is gradually carried out-
wardly, and thus into a slower moving outer
zone and againgt tube surface 10. This pro-
gressive segregative action thus leads such
droplet from an initial position, through a
curved path, on the principle indicated by
dotted line, 79 to a final position, as at b,
against the tube wall.

The improved stream-treating conduit
herein more fully illustrated in Fig. 1, may
be -associated with the apparatus illustrated
in my Patent No. 1,584,046. It should, how-
ever, be understood that for suitably supply-
ing the said conduit of Fig. 1 with initially-
charged air in proper quantity and grade of
admixture, any of the well-known kindg of
liquid-spraying devices, these including jet-
pumps and carburetors, may be used, these
being suitably proportional, connected and
operated therefor.

In the aforesaid disintegrative treatments,
‘here more particularly described in connec-
tion with Figs. 2, 8 and 4, the modes of action
follow the principles illustrated in my Pat-
ent No. 1,584,046.

The described operation illustrated in my
Patent No. 1,584,046, whereby the heavier
bodies in the outer zone of the main stream,
may be driven outward and then intercepted
by impact against flat inclined surfaces for
their further disintegration and diffusion, is
indicated as being initially accomplished in
the -conduit shown in Fig. 1, by the more
widely spaced-apart interceptor members, or
annuli, as 28, 284, 28> and 289, each of the
interceptor members constituting a circum-
ferential series of dispersive interceptors,
and the several interceptor members 28, 98¢,
28" and 28° constituting a successive series
or plurality of circumferential series. These
circumferential series are furthermore ar-
ranged in sets, see Fig. 1, the series formed on
the section Z* constituting one set, the series
on the section Z? constituting another set, the
series. on the section Z3 constituting still an-
other set, and so on according to the length of
the conduit to be provided. On the further

advance along this conduit, said bodies hav-

ing been partially reduced, naturally are
more quickly thrown outward, and hence in
the mid-length zone, Z2, the said interceptors

‘may have a more abrupt angular position and

may be placed more frequently; and, on the
same principle, are shown placed in a still
closer and more abrupt relation. (and in rela-
tively greater numbers in a given tube
length), in the terminal zone, Z2, of said con-
duit, for there subjecting the already highly

service. )
certain furnaces, the air supply must be in-
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comminuted matter to an extreme comminu-
tion of substantially a mist or vapor charac-
ter. Thus, in this organization of the con-
duit, there are successive portions, or tube-
lengths, Z*, 7, Z°, especially equipped and
adapted for treating with successive inten-
sities the degeribed disintegratable mate-
rials, and bodies therein, during successive

-stages, respectively, of their progressive re-

duction. , A

For convenience, only three of the tube-
Iength zones are shown in Fig. 1, these being
contained preferably in a conduit pipe, as
shown; but it will be evident a larger num-
ber may be used, and may also be arranged
in longer conduits, to suitably provide for
the requirements in any particular class of
For instance, in the operation of

creased and diminished from time to time,
and also the degree of the fuel-charging
thereof. These conditions are met in a par-
ticularly effective manner by this multi-zone
concuit system. in which the variations in
the velocity and intensity of the flowage, and,

in the distribution of the actions longitudi-

nally of the said zones, are automatically
medified, and for harmonious and effective
coaction, (these features are hereinafter mor:
fully explained).

In Fig. 5, the angularly-disposed inter-
ceptors 28 are arranged 1n a series, and
separated longitudinally of the conduit to
form between them the relatively long merg-
ing chambers, 80, 80%, and 80°, and fuuc-
tion in the manner elsewhere herein de-
scribed, more in detail. In this view, Fig.
5, a series of flowage lines are shown for

graphically indicating in a diagrammatic

and approximate manncr, how the successive
members of the said series of interceptors
coact for meeting the several conditions and
purposes of the system. or instance, :
globule, as 5, starting on line 6, may pass
between two interceptors in the annulus at
28, and be carried against the next successive
interceptor 28* as the droplet 5°; or, in pass-

ing said interceptor 28, said globule may fol-

low a line about as shown at 6", and thus be
finally impacted at 5" against the more ad-
vanced interceptor 28°, of the said series
of them. In a similar manner the lines 72,
7°, and 7°representa variety of flowage paths
which may occur as regards the movements
of entrained particles or globules, or of por-
tions of flowing material comprised in the
main-stream, or starting forward in or near
to one or another of the wing-streams there-
of; but, in all such cases, it will now be evi-
dent, that the interceptor annuli, and the
blade-members theveof, are positioned and
operable for concurrently coacting in orv by
pairs, as 28 and 28%, or 28* and 28°, and that
such coaction also extends to triples there-
of, and that these varying flowages and co-
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actions, may. be continually occurring and
be repeated, in such varying ways at dif-
ferent points throughout the length of the
interceptor system, and:throughout the cir-
cum{erences of the several annuli of inter-
ceptor members.

Thus the deflective paths and flights of
the said heavier bodies are continuously
modified by the fluctuating pressure and en-
larging of the central stream, and by the ex-
cess of this velocity of the central stream S,
over the advance of the material comprised
within the merging-zone, so that many of
these bodies will normally be carried in dif-
ferently modified paths, and thereby dis-
tributed to and among successive annuli and
their intervening chamber-spaces, and so that
a quantity of these bodies initially deflected
at or near some one said: annulus, are finally
or further, treated; some at a next or near-by
annulus, and others at one or another an-
nulus and chamber-space at various distances
in advance of the point of said initial treat-
ment. In many such instances a relatively
soft globule, as 5, Fig. 3, may be impacted
against an interceptor face under a stream-
pressure sufficient to spread the material
thereof into a film, which by the force of
the flowage of said stream; will be spread out
and thinned: down, and so be blewn off the
edges of the said face, and be thereby forced
into a forming wing-stream in a fine state of
subdivision.

IFor further illustrating the said disinte-
grative processes indicated as described in
connection with Fig. 3, a cross-sectional, or
end view of an interceptor annulus is shown
in Fig. 4, being there located in axial aline-
ment with Fig. 3, as indicated by line 66.
In this view (Fig. 4) the interceptors, as 28,
are shown as being, in this instance, of a tri

angular shape and with the points 98¢ thereof
extendlnfr toward the center, and beyond a
line 10" that corresponds with the zone-line
10" in Fig. 3; also, the several interceptors
are here shown placed close together at their
outer ends, thereby forming, in the outer
portion of the chamber-zone C (of Fig. 3),
a substantially er nearly continuous impac-
tive zone or wall, whereby to limit or re-
duce the forward flowage in this outer zone,
and thus coact in determining the character
and extent of the peculiarly complex and tu-
multuous inter-flowages within said cham-
ber C.. The “drop” or globule 5 shown
in Fig. 3, also the globule 5, are here shown
in pesitions, and by lines designated by the
sume characters as in Fig. 3, so that by com-
parison, the operation and dispersing thereof
may be more readily perceived.

In the segregative manner already de-
scribed, many of the small particles of the
usual spray-form air-charge of liquid fuel,
may be brought to the tube- surface, and be
thus carried along in a relatively sedlmentary

3

condition. One such particle, assumed to be
of a resistant character, is indicated at 5’ in
Fig. 3, as having arrived at the entrance end
of the first conduit zone, corresponding to
zZone or poxtion Z* of Kig. 1, and there im-
pacted, at 5, against the surface of an in-
terceptor blade 28, and thence diverted, and
thus thrown back into a more central portlon
of the main-stream. Instead of this direct-
ness of action, such a body may pass (be car-
ried in a wing-stream) between interceptor
blades in one or more circuits of them, and
thus come into contact with a more advanced
interceptor, as at 5%; and instead of being
then thrown back bodily into the main-
stream, this body may be only slightly resist-
ant, (or of a small size and highly flmid char-
acter), and be disintegrated into a spray-
form of a finely divided character, as indi-
cated by the dotted lines leading up from said
position 5% In this general manner, the de-
scribed impactive, disintegrative, dispersive
and diffusive actions oceur rapidly and at
many points in close succession and many of
them simultaneously, and are continuously
distributed and rvepeated throughout the ex-
tent of the interceptor system.

In Fig. 4, the tube D? is shown provided
with an annular series of the interceptor
blades 28 (or an annulus thereof) which are
shown in edge-views thereof and so desig-
nated in Figs. 1 and 3. Said interceptors, or
blades, as ‘)8, are exposed to the oncoming
mixture-stream, and this stream; in being
forced through such an annulus of pointed
blades, is theubv shaped in cross-section, as
indicated in Fi ig. 4, into the form of a w1n0'-
stream, as at 929%.  For this purpose, the pas-
sages, as 29, between said blades 28, operate
as channels for the series of the non-con-
tiguous outer portions, or “wings”. of the
main-stream which, on passing through the

said annulus (as 28, Fig. 1), enter into the
chamber space 80. just forward thereof and
back of the next annulus, as 28, and are there
merged into, and with, the mass of materials
in this mer ging chamber, and are thereby in-
telblondcd. and violently admixtured in the
described tumultuous manner; and this proe-
ess 1s repeated at each sncceeding annulus of
the series of them and so results in producing
to the required uniformity of distribution in
the stream, of all the materials thereof. - For
more clear ly indicating the character of said
wing-streams, the upper portion of the stream
is shown in Fig. 4 as being shaded, as at &/,
to indicate the unity of the central stream
with said wing-stream thereof,

Said interceptor blades, 28, are shown in
Fig. 4 as having straight side-lines; or edges,
and with sharp points. and also of a width
at their bases, at the cirele, to come close. to-
gether. This form of face outline, has the
advantage of being readily dehneated and
also of a form convenient to construct, but it
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has a tendency, in some instances, to prevent
a sufficient rate of forward flow of the surge-
mass between the lines f*, /2, (Fig. 1), and to
provide against this objection it will genes-
ally be preferable so to make or shape the
annulus as to have some space between said
blades at the said outer and wider ends there-
of. In this preferable construction, the said
blade edges may be made curved, or otherwise
deviate sufficiently from the said triangular
form, thereby to secure a moderate space be-
tween the adjacent said blades at the outer
ends thereof. The nature of this feature is
llustrated in Fig. 4, in one said form there-
of, by showing Two of said blades, as 28%,
made with the curved edge-line fornmtlon
there shown, so that two ‘1d]‘went said in-
terceptors have between them the space at
the said circle 10 By means of such a modi-
fication, extended preferably to the entire
series of an annulus, and the parts being
properly proportioned for the 1equ1rementb
n any given instance, (as may be readily
found by trial), an undue restriction of said
surge-stream rate of flowage at the conduit-
surface can be effectively prevented or regu-
lated.

A series of the mterceptor blades arranged
circumferentially in the conduit, or in any
tubular space or chamber, is regarded as con-
stituting an “annulus”.  For simplicity of
illustration, these annuli are herein indicated
by showing in the longitudinal sectional
views, only two of that series of blades of any
one annulus, one blade being shown at the up-
per side, and another at the lower side of the
said space or chamber, the other blades of
such annulus being omitted.

Also, for s1mphclty as stated, the said in-
terceptors are shown as if formed integrally
with the tube or wall from which they in-
wardly project; in practice, however, any
suitable and convenient mode of construction
may be adopted for the said purpose. For in-
stance, the zone tubes Z*, Z% and 22, of Fig. 1,
may be made together Wlth the annuh there—
of, by the well-known die-casting method; or,
the annuli blades, or members, may be made
separate from the said tubes and afterward
attached thereto by welding, riveting, or
otherwise, according to the size aiid character
of the apparatus; these explanations apply
also to apparatus of the forms and arrange-
ments indicated in Figs. 3 and 5. A prefer-

able mode of organizing the said members,

for-use 1n some kinds of service, is to form
each series of the blades integral with a ring
of suitable size and width, (md assemble these
annuli rings in a tube or holder, in a manner
analogous to the assembling of the tubes, or
rings, 7%, 72, and Z?,in the apparatus of Fig.
1; and a further improvement for such pur-
pose conqtltutes subject-matter in a s ep‘tmte
application to be copending herewith.

An important feature of the said wing-

1,720,244

stream forming and operating isthe loca-
tion of the outer-edges of the said wings, close
to the conduit-wall inner face :10, and the
enclosing of the merge-mass in the chamber,
as a tubular mass held against and within said
inner face 10 while held outwardly by the
pressure of the central portion of the stw‘lm,
so that-at the forming as deseribed of the
wing-stream the material of the stream as a
whole is erowded inward by the said annulus,
as ‘)81 (Fig. 1), thereby modifying the path

Tocation of the flow ‘age lines, as £, L /2,
WhTCh indicate a nommlly fluctuating stream
velocity at successive points ther ein on the
principle indicated by the inward curves of
these lines as will be clear from the delinea-
tions thereof in Fig. 1. And, owing to the
said formation of said wings, these have a
greatly extended surface-(as compared with
the civcumference of the tube-surface 10),
and thus on passing through an annulus, in-
terblend with the merge-mass by a greatly ex-
tended surface contact with the ma aterial
thereot. Also, while these processes are con-
tinuing during the forward flow of the cen-
tral stream, 3, the faces of said interceptors
continue to act as dispersive devices in the
manner and for the disintegrative purposes
as eleewhere herein more fully.explained.
Thus the outer zone of the stream is shaped
into the sectionally pointed form illustrated,
(see Fig. 4), then passes into the interblend-
ing stage, and is then reshaped into a newly-
formed series of wing-streams which again
flow forward and are destroyed by the in-

terblended material, these opuatlons being

repeated as many times as the material and
the final conditioning thereof may require.
When the air-supply is initially char aed,
either in part or wholly, with a finely dlvmed
or comminuted fuel-spray, this may norma HV
tend to gather inthe stream, at or near to, and
flow a].ong close to or against the inner sur-
face of the main-stream, conduit, as for in-
stance, against the tube-surface at 102, (Fig.
3) Thus said fuel-spray is led into the en-
larged and annular chamber space C, here
indicated by -its inside line 10", and is therein
carried along against and among the numer-
ous interceptor surfaces, passing on from one
to another, and bV contact therewith under
the attritional action due to the complex in-
terflowages produced by said surfaces and
their intervening spaces in the content of this
chamber, until the whole of such comminuted
air-charge becomes reduced to such extreme-
ly small dr oplets; that these are not capable
of being thrown or diverted into the main-
stream by a deflective projecting thereof
away from the mtelceptm smf‘tces, s0 that
these surfaces under such conditions can only
act mainly by the filming method of liquid
disintegration.  For nt1h71n0 this limiting,
orrestrictivecondition in a favorable manner,
the said chamber C; may be made of such
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length and proportions as necessary in any
particular instance, and may be inserted in a
pipe-line at intervals, and thus each may con-
stitute a stream-surrounding and :tubular
merging-chamber wherein:to.accomplish the
completion of the air-changing process. In
practice, of course, in such cases, the pipe-line
fittings will be selected and arranged for
suitably connecting the several parts; such
requirements and methods being well-known
to mechanics, do not need to be here de-
scribed in detail. This merging-chamber sys-
tem is:also especially applicable as the ter-
minal zone, as Z2, in.conduits of the class and
arrangement illustrated in Fig. 1;:and these,
in practice may be:separate in construction,
and connected by .plain tubes of -suitable
lengths and diameters.

The described forward flowages.of the ma-
terials in the merging-chambers, as 80, 802,
80%,.0f the first conduit zone, designated by
Z* in Fig. 1, are -there relatively free and
rapid owing -to the considerable distance
apart, longitudinally of the conduit, of the
several annuli, .28, 28 and 28°. The corre-
sponding distances in the next following zone,
as Z2, are materially less, as clearly shown
by the lines of the drawing, while the several
interceptor faces, are also clearly shown as
being placed on:a steeper angle, thereby re-
ducing the normal rate of said forward flow-
age in the surge-chamber of said zone Z2, as
compared with that in said prior.zone Z*. A
further reduction of the same kind is herein
shown as being made as between the said
equipment of zone Z* as compared with that
of zone Z2, since in:the former of these zones,
Z?,the annuli are placed still nearer to each
other, ‘while the .interceptor faces are shown
located on a still steeper and more resistant
angle,-so ‘that the .surge-mass flowage is
further resisted in passing from zone Z* into
and through zone Z2. One important result
obtained by .the means here described, is to
cause the surge-mass at the end of one zone,
as.Z*' or 72, to meet with a partial stoppage,
or resistance whereby to force the stream of
material -constituting that mass, to tend to
accumulate a surplus and pressure at said po-
gition and so be forced inwardly and so be
merged more rapidly into the outer part of
the forwardly-flowing central stream; thus
the materials of these two streams (imitially
comprised in one stream) are.thereby reasso-
ciated into a single main-stream. '

The aforesaid successive reduction ‘in the
rate of flowage in the surge-stream, is illus-
trated in Fig. 1, as being-provided for-at only
two points, as stated; but, in practice, said
zones, .as Z', and following ‘may be made
of ‘less length, also of greater number, and
may be constructed as a continuously-reduc-
ing series of lengths for the whole length of
the conduit-tube. :However, the use of only
a few of said surge-flow-resisting means, has

S

the practical advantage of intensifying those
resistances, :and the consequent force of the
over-flow, or outward back-flow, into the cen-
tral stream. :

In the described merging-chamber system
when arranged as in Figs. 1 and 3, the normal
size of the main stream may be considered
as corresponding to the diameter, d to d?,:of
the inlet tube, (Fig. 1), and as then following
along in accordance with the principle illus-
trated by the dotted flowage-lines £, f*, and .
to the discharge-end. This chamber, (as C,
Fig. 3), is thus much longer than the said
inlet ‘tube and the main-stream diameter 8o
that the points, as 28°, Fig. 4, of the numerous
interceptor blades, project slightly into an
outer zone of said central free-flowing and
continuous main-stream, and -thus act to agi-
tate, or-stir, the material of this outer stream-
zone. Said interceptors being placed in the
annular arrangement shown, (Fig. 4), and
the interceptor anniili-so formed being close-

ly following each other in said ¢hamber -C,

Fig. 3, the chamber zones become filled -with
a gaseous content (in the nature of an inter-
mediate and adjunctive stream) normally
having, as-a whole, only a slow formed move-
ment, while kept in a state of surge, or inter-
mixturing ‘flowage ; :this surging action also
obtains in the said outer zones (as f to f?, Fig.
1) -of the main-stream which, however, flows
forwardly more rapidly. Thus the said
main-stream is relieved from -the usual re-
sistance friction of a-fixed tube-surface, and
has a pecular and important mode of coaction
with the actively inter-flowing material of
the said outer surge-zone, (this being in Fig.
1 between the lines f and /%), whereby there
is a-constant exchange of such material, from
each of said zones to the other one thereof.
In this manner, the material with which the
air within ‘the surge-chamber (or blending
chambers) may'be charged, and which may be
reduced to a true mist or vapor, becomes.con-
tinuously charged into the central-stream by
an inter-exchanging of the substances there-
of, so .that this restoration, or re-supplying
to the main-stream of segregated materials
is effected without.the aid of any momentum
of such transferred particles, and hence is
effectively accomplished notwithstanding the
attainment of ‘a truly vaporized condition
of the air-charge.

From the foregoing description, it will now
be evident-how the present improvements and
equipment arranged in the amplified form
and organization illustrated in Figs. 1-and
3, constitutes a means for, and the operation
thereof, a method for eliminating, (during

the period of interblending) ,the tube-surface

adherent-flowage which otherwise normally
occurs while the main stream flows.in contaet
‘with the inner tube-surface of an inclosing
conduit tube; and how the said method eon-
sists in forming in a main-stream-enclosing
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annular chamber, a tubular surge-layer of
gas restricted in forward movement by dis-
persive-interceptors arranged in closely fol-
lowing series, and these so proportioned and
located thereby to produce a continuous
surging action throughout the lIength of said
annular chamber, and for continuously there-
in first interchanging material from the main-
stream outer zone to the surge-stream inner
zone and at the same time irom the surge-
gtream-inner zone into said outer zone of the
main-stream, and also continuing by impact
and projection the throwing of unreduced air-
charge ~material from the said chamber-
stream into the interior of the main-stream.

Having thus described my invention, I
elaim:

1. In'a stream unifying apparatus, the
combination with an initial conduit, of
main stream unifying conduit forming a con-
tinuation of said initial conduit and having a
greater inner diameter than the inner diam-
eter of said initial condunit, dispersive inter-
ceptors arranged in a.plur thty of circumfer-
ential series-in said main stream unifying
conduit-and forming a main stream chanmnel
and an annular tubular area surrounding said
channel; the diameter of the main stream
channel - conforming substantiallly to -the
diameter of said initial conduit, the succes-
sive series being spaced from one another
a distance less than the diameter of said
main stream conduit, the series being also ar-
ranged in sets, the distance between -succes-
sive series of ‘successive sets progressively
decreasing as they recede from said initial
conduit. - ;

2. Ina stream unifying appamtus, the com-
bination with an initial conduit, of a main
stream unifying conduit forming a contin-
uation of said initial conduit and having a
greater inner diameter than the inner diam-
eter of said initial conduit, dispersive inter-
ceptors arranged in a plur ahty of urcumfer
ential series in said main stream unifying con-
duit, the series belng spaced from one an-
other by annular merging chambers to form
an annular tubular chamber and an inner
main stream channel surrounded by said an-
nular tibular chamber, the series being also
arranged in sets, the distances between the
successive series of each set being spaced from
one another at a different distance relative to
the spaces between the successive series- of
the other sets, the sets being arranged in a
progressive order so that the sets having the
greater spaces are nearest to the initial con-
duit.

3. Ina stream unifying apparatus, the com-
bination with a main stream unifying con-
duit having ‘therein a main stream channel,
of a plura hty of annular sections disposed in
said conduit, dispersive interceptors in a plu-
rality of circumferential series and extend-
ing inwardly from said sections to form an
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annular tubular chamber surrounding said

main stream channel, the distance between
the successive series of each section being
spaced from one another at a different dis-
tance relative to the spaces between the suc-
cessive series of the other sections, the sec-
tions being arranged in a progressive order so
that the stream will be progressively engaged
by the. sections having the series arranged
closer to one another.

4. In a stream unifying apparatus, the
combination with a main stream unifying
eonduit having therein a main stream chan-
nel, of a plurality of annular sections dis-
posed in said conduit, dispersive interceptors
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i a plurality of circumferential series and -

extending inwardly from said sections to
form an annular tubular chamber surround-
ing said main stream channel, the intercep-
tors extending inwardly from 'the periphery
of said sectlons and at acute angles to form
abrupt impacting faces, the angles of the in-
terceptors of each section being different rel-
ative to the angles of the interceptors of the
other sections, the sections being arranged in
a progressive order so that the stream will be
pr OOLGSSIVQIY engaged by the sections having
the steeper an01es

5. In astream unifying apparatus, the com-
bination with a main stream unifying con-
duit having therein a main stream channel,
of a plurahty of annular sections disposed in

said conduit, dispersive interceptors in a plu-
rality of cir cumferential series and extending
inwardly from said sections at acute angles
to form abrupt impacting faces and an annu-
lar tubula® chamber surrounding said main
stream channel, the distance between the suc-
cessive series of each section being spaced
from one another at a different distance rela-
tive to the spaces between the successive se-
ries of the other sections, the angles made
with the sections by the interceptors of each
section being different relative to the angles
made by the interceptors with the other sec-
tions, and the sections being arranged in pro-
gressive order so that the stream will be en-
g cwed by the sections having the series ar-
ranged ¢loser to one another i a progressive
order and engaged by the sections having the
steeper angles with the interceptors in a pro-
gressive order.

6. In astream unifying apparatus, the com-
bination with a main stream unifying con-
duit having therein a main stream channel,
of a plurality of annular sections disposed in
said conduit with successive sections having
their abutting ends engaging one another and
thus 13051t10n1ng them, said conduit having an

inner periphery in size and dimension corre-

sponding to the outer periphery of said annu-
lar sections to receive and positively position
said annular sections against lateral displace-
mentand dispersive inter ceptor blades formed
on said sections in a. plurality of circum-
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ferential series and extending inwardly from
each of said sections to form an annular
tubular chamber surrounding said main
stream channel.

7. Inastream unifying apparatus, the com-
bination with a main stream unifying conduit
having therein a main stream channel, of a
plurality of annular sections disposed in said
conduit with successive sections having their
abutting ends engaging one another and thus
positioning them, and dispersive interceptor
blades formed in a plurality of circumferen-

7

tial series and extending inwardly from said
sections to form an annular tubular chamber
surrounding said main stream channel, the
distance between the successive series of each
section being spaced from one another at a
different distance relative to the spaces be-
tween the successive series of the other sec-
tions, the sections being arranged in progres-
sive order so that the stream will be engaged
by the sections having the series arranged
closer (o one another in a progressive order.

JOHN WILLIAM SMITH.
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