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The present invention relates to blowing
or blast producing apparatus of the induc-
tion type, where a fluid under pressure, such
as steam, is caused by its discharge, in jet
form, to suck in and impart velocity and
pressure to another fluid, such as air, and
where gradual expansion of the vesulting
mixed current converts the velocity thereof
into static pressure.

Blowing apparatus of this type, wherein
two fluids, one the pumping fluid and the
other the fluid pumped, are brought into ad-
mixture, has a variety of uses; for example,
to supply the blast of air and steam which
supports combustion in a gas producer. For
purposes of illustration, the blowing appa-
ratus of the present invention is shown in
connection with a gas producer, and in the
accompanying drawings,

Fig. 1 is a sectional view of a gas producer
so equipped.

Figs. 2 and 8 are enlarged views, in lon-
gitudinal and transverse seclions vrespec-
tively, of the blowing apparatus proper.

Fig. 4 is a sectional view of one of the
nozzles for the pumping fluid.

Fig. b is a sectional view on the line 5—75,
Fig. 2.

Tike reference characters refer to like
parts in the different figures.

In previous adaptations in this type of
blowing apparatus, whether of single or of
multiple nozzle construction, the excessive
length required for the gradual expansion
that takes place has operated as a handicap;
for example, in a gas producer blower as
disclosed in the patent to Jefferies No.
1,170,070, dated February 1, 1916, the prac-
tice hitherto has required an extremely long
connection from the blower nozzle or nozzles
to the gas producer, i order to provide
adequately and properly for the expansion
phase of the characteristic Venturi action.
This excessive length of expansion tube
takes up a great amount of valuable space,
and requires the blowing device itself to be
located at a considerable distance from the
gas producer or other piece of apparatus
which is to be supplied with a current of
mixed gaseous fluids under pressure; fur-
thermore, in such a construction the losses
from condensation of steam are very large,
because of the great length of the cxpansion
tube and the large area thereof which is ex-
posed to the air.

No. 557,724. Renewed October 9, 1925.

The present invention contemplates a con-
stynetion of blowing apparatus wherein the
above difficulties and disadvantages are
overcome. Instead of the usual single Ven-
turi construction, with the large throat and
long expansion tube heretofore used either
with one or with a plurality of nozzles for
the pumping fluid, the present invention
employs a plurality of small and compactly
arranged Venturi tubes, in each of which 1s
handled and expanded, independently, a
portion of the total quantity of blast to be
produced.

As shown in Fig. 2, the apparatus of the
present invention provides a suitable casing
2, inclosing an air chamber 3 in communica-
tion with a plurality of separate parallel
Venturi tubes 4, 4, here shown as four in
number, arranged in an annular series about
the axis of casing 2. Each Venturi tube 4
has a gradually contracting approach por-
tion 5, a throat portion 6, and an expansion
portion 7.

In conjunction with each Venturi tube 4,
tlie invention contemplates the use of a plu-
rality of closely grouped steam nozzles 10,
10, all of the usual expanding type, as de-
picted in Fig.4. The several groups or noz-
zles 10, 10 are supplied from a common
steam box 11 carried by the casing 2, and
connected by pipe 12 to a source of steam
supply. The several nozzles 10, 10 of each
group are arranged parallel to each other
and to the axis of their associated small
Venturi tube 4. The several small Venturl
tubes 4, 4 discharge into a common blast
tube 8, which is adapted to confine the one
large current or stream that is formed by
the confluence of the several independent
small streams issuing from these small Ven-
turi (ubes 4, 4. With rveference to the
amount. of air handled, the expansion por-
tion 7 of each small Venturi tube 4, is of
sufficient length to virtually complete the
desired conversion of its stream’s velocity
into static pressure, for it is a characteristic
of Venturi construction that the angle or
taper by which the diameter of the expan-
sion portion gradually increases is practi-
cally a constant, regardless of the throat
diameter or size. For that reason, the pres-
ent construction, wherein the total quantity
of blast to be handled and expanded is ap-
portioned between a plurality of small
closely grouped Venturi tubes, permits of
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the sanie degiee of expansion being obinined
it a much shorter distance than would be
required in a single large Venturi tube hav-
ing w throat area equal to the combined
areas of the four simall throats 6, 6. With no
necessity therefore for an elongated expan-
sion tube, the blowing apparatus, as shown
in Ifig. 1, can be constructed practically as a
part of the gas producer or other mechanism
to which it is applied,—and for the nost
part aciually contained within the same. As
shown in Fig. 1, the blower in ifs entivety
is supported by and projects within the ususl
water seal pan 1 of the producer, here shown
as of any conventional construction.

The small streams issuing at rvelatively
low velocity, but with high static pressure
from the individnal Venturi tubes 4, 4 and
into the common blast tube 8, ave here shown
as of circular form, but it is to be under-
stood that the invention is not lmited to
this or any other form; whatever the form,
it is clear that the merging of these small
streams into a single large current would
naturally ereate some tendency for eddy and
eross currents to form, due to the voids and
dead spaces left unfilled. To prevent auny
such action, the ends of the expansion por-
tions 7, 7 of the small tubes may be fiared to
extend for varying distances into the biast
tube 8, as shown n Figs. 2 and 8. In this
way, practically the same rate of expansion
for each individual small stream is main-
tained, even after it issues from ifs venturi
4, and until it merges with the adjoining
streams.  As shown in Figs. 2 and 3, the
outwardly flaving tapered extensions 9, 9 so
employed to guide and confine the individuaal
small streams, as they pass into blast tube 8
after leaving their respective venturis 4, 4,
entirely fill the voids of various sizes which
would otherwise exist as the result of merg-
g a number of small streams into a single
large strean.
extensions 9, 9 is in all cases the same, and
as a consequence, their projection into the
blast tube 8 is highly irregular, reaching its
maximum distance for the large voids near
the peviphery of the casing and its minimum
distance for the small voids between the in-
dividual streams, with a_great variety of in-
termediate. hieights or distances, as”shown.
In counection with each small Venturi
tube 4, the several parallel nozzles 10, 10
associated  therewith are so closely com-
pacted as to insure the issuance of all of
the steam jets of said group within an area,
not larger than that of throat portion 6.
'The maintenance of parallelism avoids in-
terference between adjacent jets, and the
restriction of each group of jets to the throat
area avoids entively the losses of energy in-
cident to the impingement and deffection of
the jets against the approach portion 5 of

the venturi.

The angle or taper of these-
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inuddicon o thig ws shown in f ,
the ends o all the nouzles 10 of each group
are disposed in close proximity to ‘he throal
6 of the venturi; this arvangeient, by pre-
venling uny substantizl breaking up of the
jeis in advance of the throat 6, leaves the
way clear for the maxinum infiow of air.
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at bigh velocity, through approuch portion
b, i, in conjunction with the other speci-
fied features of the blower construction, op-

erates us a contiibuting factor to inciesse the
air handling capacity of (he apparatus,

As shown in Figs. 2 and 5, the enirance
of air to chamber 3 is by way of openings
L3, 15 in w stabionary boltom plate Ly co-
operating thervewith is a movable plate 15,
having opeaings 16, 16 adapted to register
with the openings 15, 18, Both sets of open-
Higs 13 and 16 have their edges rounded, as

shoWi g. 6, so that the approach and
discharg these air inlets 1s attended

with mimun of noise, when the plate 15
15 I wide open position. In order to elimi-
nete the necessity for throttling these air in-
fets  (umder  which condition a  certuin
ameant of noise would inevitably be pro-
duced ), the invention contemplates a con-
steuction which pernits variation in the
proportion of air and stean in the producer
blast withou! disturbing the air inlet. This
s accomplished by the use of a steam by-
puss pipe 1T which deads from the box 11
to n plurality of discharge orifices 18 near
the Dlower “outlet.  The by-pass 17 s
equipped with a valve 19 for regulating the
quantity of steam discharged through it
and by the vdjustment of this valve may he
determained the proportion of extra steam
added to the blast under various conditions
of operation. Although the resistance to the
blast columa, by this Increase i its quantity,
i made slightly greater, the effect is coun.
teracted by the uspiration produced on suid
coluinn, due to the velocity of the steam

it > orifices 18,
eedingly compact arrangement of
atis makes it easy to adapt and
! gas producer or other mecha-
nisim, with & total absence of expansion tul-
ing exposed (o the air.

I claim,

L. In blowing apparatus, the combinalion
with a Venturi tube for propelling and pro-
pelled fhuids: the inlet of said tube heing in
communication with an open chunber con-
talning propelled fiuid, of weans for intro-
ducing the propelling fluid into the ap-
proach portion of said tube in & group of
non-linpinging jets; which jets issue entirely
within the area of the Venturi throat after
being confined throngh o major part of the
fength of the approach portion of the tule.

2. In blewing avparvatus, the combinaiion
with a Venturi tube for propelline and pro-
pelled fluids, the inlet of said tube Leing in
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commuwiication with an open chamber con-
taining propelled fluid, of a group of nozzles

_extending toward the throat of said tube for
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the major part of the length of the approach
portion for introducing the propelling fiuid
In jels issuing unobstiructedly entively with-
in the area of the throat of the tube.

3. In blowing apparatus, the combination
with a Venturl tube providing a contracting
approach portion in communication with a
chamber open to the atmosphere and a
throat portion, of a plurality of steam noz-
zles extending into said throat portion for
the major part of its length, said nozzles be-
ing grouped to discharge jets entively within
the area of the said throat portion and with-
out impingement on the walls of said ap-
proach portion.

4. A Dblower comprising a number of
parallel closely grouped Venturi tubes,
whose inlet and outlet ends terminate in
common passages, with nozzles extending
into the approach portion of each tube for a
major part of the length of said portion,
said nozzles being adapted to discharge a
propelling medium entively within the arvea
of the throat portion of cach tube and with-
out lhmpingement on the walls of the ap-
proach portion. 7

5. In blowing apparatus, a Venturi tube
having its inlet in communication with an
open air chamber, in combination with a
plurality of steam nozzles, so grouped that
the jets issuing therefrom are non-lmping-
ing, and unobstructed by the approach por-
tion of said tube, said nozzles having their
ends nearer to the throat portion of said
tube, than to the inlet of said approach por-
tion.

6. In the production of a blast column
having low velocity and high static pressure,
through the Venturi expansion of mixed,
propelling and propelled fluids, the im-
provement which consists in dividing the
expansion of said fluids between a plarality
of pavallel closely grouped Venturi tubes,
in each of which a portion of said fluids is
hrought independently to the approximate
veloeity and pressure conditions required
for said blast column.

7. In the production of a Dblast colunn
having low velocity and high static pressure,
through the Venturi expansion of mixed
propelling and propelled fluids, the im-
provement which consists in dividing the ex-
pansion of said fluids between a plurality of
parallel closely erouped Venturi tubes, and
combining the issuing cohunns at the exits
of gaid tubes in a single column wherein the
approximate wvelocity and pressure condi-
tions reached in said individual tubes are
substantially maintained.

8. In blowing apparatus, the combination
with a plurality of steam jets for inducing
the flow of air in admixture with the issuing

steam, of a by-pass for increasing the pro-
portion of steam in said mixture, without
change in the quantity of alr induced.

9. In blowing apparatus, a Venturi tube
having its inlet in communication with an
open air chamber, in combination with a
group of non-impinging steam jets for the
entrainment of air through said tube, said
jets issuing nearer to the throat portion of
said tube than to the inlet of the approach
portion, whereby said jets are maintained
intact until they reach the throat portion.

10. In blowing apparatus of the class de-
seribed, the combination with a plurality of

expansion tubes for the production of sepa- @

rate columns of propelling and propelled
fluids, whose velocity by expansion in said
tubes is converted info static pressure, and
a common blast tube for combining said
columns after expansion into a single pres-
sure stream, of means for discharging the
propelling fluid into each tube in a group
of non-impinging jets, said jets issuing in
close proximity to and within the area of
the throat of each tube.

11. In blowing apparatus of the class de-
scribed, the combination with a plurality of
Venturl tubes, each open to the atmosphere
at its inlet end, and adapted for the produe-
tion of separate columns of air and steam
whose velocity is converted into static pres-
sure by expansion in said tubes, and a com-
mon blast tube for combining said columns
after expansion into a single pressure
stream, of a group of steam nozzles having
their ends in cloge proximity to the throat
of each tube so that the jets 1ssue therefrom
wholly within the area of the throat and
without impingement.

12. Blowing apparatus of the class de-
scribed for the production of a blast column
of mixed propelling and propelled fluids,
having relatively high static pressure and
low velocity, and comprising a plurality of
parallel closely grouped Venturi tubes, noz-
zles for the discharge of propelling fluid
into the approach portions of each of said
tubes, thereby to entertain the propelled
fluid therethrough, and a combining tube
common to the delivery ends of all of said
Venturi tubes, in which combining tube the
pressure and velocity conditions produced
1n said Venturi tubes are substantially main-
tained.

13. Blowing apparatus of the class de-
seribed for the production of a column of
propelling and propelled fluids under rela-
tively high static pressure but with low ve-
locity, and comprising a blast tube for said
column, and a plurality of parallel closely
grouped Venturi tubes discharging directly
into said blast tube, each of said Venturi
tubes adapted to expand a portion of the
mixture of propelling and propelled fiunids
to substantially the same conditions of pres-
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sure and velocity as those which prevail in  tubes is substantially converted into static

said blast tube. Pressure, aiyl means for combining the indi:
14. In blowing apparatus of the class de- vidual coluins issuing from said tubes into 10

seribed, a plurality of steam nozzles and as- a single stream wherein velocity and pres-

sociated Venturi tubes, for the production sure conditions prevailing at the exits of said

of a plurality of separate colummns'of airand  tubes are stibstantially maintained,

steamn, whose velocity by expansion in said CHARLES W. LUMMIS.



