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Applicﬁtion filed September- 5, 1907, Serial No. 391,495.

To all whom 1t may concern. .
Be it known that I, WiLLiaMm McCLAVE, 2
citizen of the United States, residing at

Scranton, in the county of Lackawanna and

State of Penngylvania, have invented certain
new and useful Improvements in Blowers;

. and I do hereby declare the following' to be a
. full, clear, and exact description of the in-
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vention, such as will enable others skilled in

the art to which it appertains to make and
use the same. -

~ This invention relates to improvements n
blowers, and the object in view is the obtaln-

ing of a maximum intake of air with any
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- and arrang

- 30

35

. F;% 3 is an end view thereof.
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given amount of steam pressure.

With this and further objects in view, the
invention comprises proportioning a direct-
ing nozzle relative to intake steam jets di-
rected therethrough such as to practically
exactly accommodate the amount of regular

‘expansion of the lines of force of the steam
~ jets without allowing space for back suction, .

nor yet compress to any considerable extent

within the nozzle the moving mass of steam

and air. . .
The - invention comprises certain other

novel features of construction,combinations
ements of parts as will be herein-

after fully described and claimed.
In the accompanying drawings:—Iigure 1

plane of the section of Kig. 1, a portion of
the discharge nozzle being broken .away.
_ Fig. 4 1s an
arged, detail, fragmentary section dis-
closing the clean out valve in detail. Iig. 5
casing. Fig. 6 is a section similar to Fig. 2
indicating & slightly modified form of clean
out valve apparatus applied thereto. - Ing. 7
is o view similar to Fig. 1 of a slightly modi-
fied form of construction. o .
In the blower art it was originally sup-

Eosed that best results were to be obtained
oy

o0

discharging a jet of steam through an in-
take bell and discha,r%e
e

with said bell, the nozzle tapering toward a

point of connection with the bell to its dis- |
- charge end whereby. the discharge {rom the
end of the nozzle was effected with censider-

‘having comparatively no force and

not give the best

‘blower, the surrounding c

. ] . .

is a longitudinal, horizontal section through
a blower eml’odying the features of the pres-
ent inwention. Fig: 2 is a vertical, longi-.
tudinal section taken at right angles to the

is an end view of the clean out valve and | |
‘steam so that the

nozzle connected

panying drawings,

of blower however was found to reside in thy

areat amount of friction of the lines ol force
of the steam with the sides of the nozzle as
the steam became more and more crowded
toward the end of the nozzle. To obviate
this difficulty efforts have been made in the
direction of flaring the discharge end of the
discharge nozzle so as to obviate the crowd-
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ing of the steam and the resulting friction.
The flares herétofore used, however, have
been carried to an extreme producing almost

65

as objectionable a result as the crowding of

the steam by leaving an annular space within

‘the bell outside the lines of force of the steam,
which space Freduces a back suction. There

is a material difference between the lines ot
force of steam and the lines of the volume of
steam, for the entire shell of a blower may be
filled with a cloud of steam mixed with air
of course
the resultant discharge will not comprehend
a maximum amount of air and will tﬁerefore
ossible ‘results. Only
last which are directly

those portions of the

in line with the lines of force of the steam

really are effective in_the oFeration of the

simply producing eddy currents and back

suction which tend materially to reduce the
‘amount of air projected through the blower.

- The present invention contemplates the
obviating of the waste of power and the 1n-

oud of steam

70

i

80

duction through the blower of a maximum

amount of air with a given head of steam by

the elimination of the objections arising both

from the restricted and from the too greatly
flared nozzle, and this object is obtalned
largely by the

90

provision of a nozzle which

flares gradually in a ratio pro%)ortion&te to.

the natural flare of the lines of force of the
present improved nozzle 18

95

adapted to accommodate at all points the

said lines of force without offering any space

for back suction or dead areas of steam, and -
at the same time the improved nozzle offers

no resistance to the passage of the active
steam. . o | _-
The present invention is susceptible of va-
rious embodiments, and-in order that the 1n-
vention may be fullly set, forth two embodi~
u

ments have been illustrated in the accom-

of the present apphca

of which, for the purpose
44 _ tion I shall refer to that
‘able velocity, The :cliifﬁcullty with_'lt}ﬁs form | disclosed in Iag. 1 and the detail ._ figures
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thereof as the preferred embodiment. Re- }

ferring tl:}erefore to the preferred embodi-
ment as illustrated, 1 indicates the intake

" bell of the blower, which bell is transversely
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‘may be positioned

circular and longitudinally tapering from 1its-

intake to its end. The inner end of the bell
1 1s
which is bolted or otherwise suitably secured
the annular flange 3 of the contiguous or
outer end of a discharge nozzle 4.
the terms inner and outer ends with refer-
ence to the structure assuming the blower to
be positioned horizontally, but obviously if
the blower is positioned vertically with the
bell uppermost, the said ends may be referred
to respectively as lower and upper ends or if
the occasion should arise for using the blower

in an inverted condition, reference might
then be made to the said ends respectively

as upper and lower ends. For the purpose

of this description however, it is assumed
that the blower is disposed horizontally with

the understanding of course that the blower
in any relationship to the
furnace -to be supplied. with air.as may be
found most desirable. The nozzle 4 flares
gradually to its inner end in a ratio propor-
tionate to the natural spread or flare of the

lines of force of steam being projected

through the bell and nozzle, and at the inner

‘end of the nozzle the same 1s g)rovided with

provided with an annular flange 2 to

employ

‘ever, necessity
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the noﬁ_zle so that a thin annular ﬁlm of air
may exist between said column of steam and

the wall of the nozzle for reventing skin fric-
tion. The nozzle 4 gradually flares toward

its inner end in a ratio proportionate to the
natural spread or flare of the lines of force of
the steam jets from-the apertures 7, and the

space for the thin film of air is maintained

70

throughout the length of the nozzle, but is -

not permitted to increase in thickness, and

therefore no back suction or objectionable
eddy current results. The converging jets
produce lines of force of steam within the cir-

cular column of the lines of force produced by

the jets from the apertures 7, and therefore

“the entire nozzle 4 is filled with a solid column

or piston of active lines of force of steam tak-
in%wi-th them a maximum volume of air.
ommunicating with

of the annulus 6 is a tube 10 which extends

.75 

so_

the lowermost point’

85

through the lower wall of the bell 1 and is

Erovi ed with a removable cap 11, the cap

eing adapted to be removed for theinsertion

of a cleaning out tool for the annulus. 1
S for cleaning out may be

largely obviated by the provision of a bleed-

ing valve 12 arranged within a casing 13.

13 may be threaded directly into

The casing
' e 10 as at 14 within

the connection of the p1

the bell 1, or the said valve casing 13 may be
‘threaded into an L® or other suitable con-

- How-
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nection threaded onto the other end of the

40

an annular flange 5 adapted for connection
with a conduit of any preferred type.
~ Within tlie outer end of the beﬁ 1 1s ar-.
35 ranged a hollow annulus 6 supplied with
" steam under pressure through a pipe 9, the
annulus being formed elliptical in transyerse
section as seen in the drawing. The inner
end of the annulusis Erovided with a series of
apertures as indicated at 7, 7 which are bored
parallel to the longitudinal axis of the an- |
nulus, and as the longitudinal axis of the an-,
~ nulus is coincident with and in the line of the |
longitudinal axes of the bell 1 -and nozzle 4,
" 45 the said bores 7 are parallel to the longi-
tudinal axis of the nozzle 4, and therefore
the longitudinal axes of the several jets of
steam project through the aperture 7 and
. are parallel to the Jongitudinal axis of the
50 nozzle4. The boresorapertures7 arespaced
apart about ‘the entire annulus. The an-
pulus 6 is alsc formed with a set of bores or
apertures 8, 8, one bore 8 being disposed be-
tween each of the two bores 7, and the bores
8 being inclined so as to project converging.
iets of steam which meet within the nozzle 41
he circle of the apertures or bores 7 1s con-
centric to the outer end of the nozzle 4 and of
less diameter than said end, the difierence
in diameter being such as to accommoriate
the natural spread or flare of the lines of
force of steam from the said several jets, the |
outer end of the said nozzle having its diam- |
eter even slightly larger than the diameter of _
65 the column of lines of force of steam entering | normally

‘pipe 10. Whether the valve 12 is arranged
within the bell 1 asseenin Fig. 2 or outsideof
the same, as seen in Fig. 6, the construction 100
of valve and. valve casing is the same, and |
therefore detail description of the structure
with reference particularly to Figs. 4 and 518
apf)li_cable to both arrangements, the outside
valve of course requiring some form of con-
duit pipe while the inside valve has its dis-
charge taken care of through the intake hell
and discharge nozzle. The valve and casing
are preferably constructed as seen in detailin
Fies. 4 and 5 in which the casing is indicated
as’gbeing formed of a nipple 13’ into which 1s
threaded a second nipple 13", the nip le 137
being provided with a valve seat 12 E)r the
valve 12. 'The valve 12 is formed with the
usual head and with a stem 12" axtending
through the nipple 13" and into the nipple 13"
and is engaged at its outer end by a spring
14’ which presses the valve away from its .
seat, the spring resting upon radially In-
warllly extending lugs 14", 14" formed at the
‘outer end of the nipple 13", said nipple being
provided with an internal bore for accommo-
dating the spring 14”. A lug 16 projects
into the path of ‘movement of the valve 12
for limiting the inward movement thereof.
“In operation, when the steam:1s first ad-
‘mitted to the annulus.6 the pressure thereot
is comparatively low, an _therefore. the
steam will escape past the valve 12, which 1s -
held off of it§ seat by the spring 14. 130
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The steam continues to e"'scap'e' past the valve | of steam so as.to introduce a complete com-
12 until the pressure thereof is suflicient to | pact solid column or piston containing &

counteract the pressure of the spring 14’ } maximum amount of air.

whereupon the steam pressure will seat the | The intake bell 18, of course, preferﬁb}y bell

valve 12 against the pressure of the spring 14 | shaped, but obviously may.be made in the
and causes the said valve to retain 1ts seat. | form of a cone or otherwise as found prefer-
In the meantime, it is obvious that the escap- | able, and 1 wish the term bell employed
ing steam has cleaned out the scale from the | throughout the appended claims to be so
annulus which gathers there from the steam | construed as to comprehend any of such ob-
supply pipe, thereby stopping up the smaller | vious modifications. Furthermore, while 1
jet holes.  If it is desired to further clean out | have described the intake bell and discharge
the annulus without removing the cap 11 and | nozzle as being formed separately and se-

~ inserting a cleaning tool, it is-only necessary cured together, it is apparent that the two

- 15

20

13" until it strikes the end of the valve stem | should be construed accordingly, it being im-
12”" and presses the valve 12’ off of 1ts seat material so far as the operation is concerned
against the steam pressure. . A suitable hook whether the bell and nozzle are formed inte-
or bent rod might be employed for this pur- | gral or merely connected. together so long as

pose with facility, and, as soon as the valve | the bell merges into the nozzle and thus pro-

12 is forced off its seat, the steam under high | duces a continuous passage-way constituting,
pressure, say for instance 80 or 90 pounds to | when considered as'an entirety, a blower
the square inch will escape and thoroughly | duct to which may be connected any desired

- clean out the annulus. - As soon as therod 1s form of conduit for delivering the blast. to

20

- vented. | | ~
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removed, the valve 12 will again take its seat, | any point preferred.
and the further escape of steam will be pre- | ‘hat I claim 18:—

Although, as expressed above, it is prefer- | tion of an intake portion and a relatively

to pass a rod into the inner end of the nipple | parts may be formed. integral and .the claims -
"' 80

1. In a steam blower duct, the combina-
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able to have the apertures 7 disposed in such | long discharge nozzle, the intake portion con- -

manner that the longitudinal axes of the re- : 1d the
sultant jets of steam will all be parallel to the | merging into the discharge nozzle which dis-

longitudinal axis of the nozzle 4, particularly | charge nozzle flares longitudinally away
‘when a high pressure blast is desired, I have | from the mergi

| . ng point its entire length, a
been able to obtain efficient results where a | hollow annulus Eisposed within the intake

lower pressure blast is desired by arranging | portion, and means for supplying the annu-

the jets in such manner as to diverge as indi- | lus with steam, said annulus being provided
cated for instance in Fig. 7, the salient point | with two series of discharge openings for
being the flaring of the discharge nozzle in a | steam jets, one series discharging in lines
ratio proportionate to the natural spread or | which keep the longitudinal axes of the sev-
flare of the lines of force of the steam where- | eral jets parallel with the longitudinal axis

by frictional resistance of the flow ‘of the | of the discharge nozzle, the flare of the dis--

steam is obviated and at the same time no | charge nozzle being in a ratio proportionate
back suction 1s produced. B  to the expansion of the lines of force of the

In Fig. 7 I have illustrated the intake béll_ said steam jets, the other series of jets bemng -

1’ and discharge nozzle 4’ differing only from | directed in converging lines toward the lon-

‘the bell 1 and nozzle 4 in that the inner end | gitudinal axis of the nozzle. '

of the bell is slightly enlarged or increased in |~ 2. In a steam blower duct, the combina-

diameter, and the outer end of the nozzle is | tion of an intake portion and a- relatively

correspondingly increased in diameter, and | long discharge nozzle merging into the inner
the said nozzle flares to a greater extent. | end thereof, and flaring longitudinally trom
The annnlus 6’ is provided with apertures 7/, | the point of merger throughout ;its entire
7' which are inclined outwardly for produc- | length, a hollow annulus disposed within the
ing diverging jets of steam, but the diver- | intake portion, means for supplying steam

- gence is only sufficient for causing the lines of | to the annulus; said annulus being provided

55

therefrom not to be subjected to frictional re- | verging to the longitudinal axis of the dis-
sistance, the natural lateral spread or expan- | charge nozzle, and the other series of jets

60
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‘tral portion of tﬁel nozzle with lines of foree

orce of the steam to pass along contiguous to | with two series of discharge openings of

the walls of thé nozzle 4, sufficiently free | steam, one series discharging in lines con-

~verging inwardly for some distance and then -

95
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sion of the lines of force being accommodated. | discharging in linés adapting the outer sides

by the flare of the nozzle and such flare being | of their expanding lines of force to contorm
proportioned substantially in the ratio of the | substantially to the longitudinally flaring

natural spread or flare of the lines of force of | lines of the ‘discharge nozzle for the entire

the steam. The annulus 6’ is also provided | length thereof. _ . |
with the bores or apertures 8 arranged tfor 3. In a blower, the combination with an

125

directing converging jets for filling the cen- | intake bell, of an annulusformed for discharg- -

s

| ing steam into the bell, means for supplying 130



4

steam to said annulus, a valve casing open to

‘the atmosphere and communicating with

said annulus, said casing being formed with

- an internal bore, a spring disposed within

- position,

10

the bore, the free end of the valve casing be-
ing formed with lugs retaining the spring n
the valve casing being formed with
2 valve seat, a valve within the valve casing
adapted at times to rest upon said seat
under steam pressure, and a spring for said
valve disposed for normally maintaining the

valve off of its seat, the spring being disposed

15

20

for moving the valve in a direction opposing
the pressure of the steam within the annulus.
4. The combination with an intgke steam

blower duct, of an annulus adapted to dis-

charge into the bell, means for supplying

steam to said annulus, a valve casing com-

municating with the annilus and opening to
the atmospliere, a valve within said casing, &
spring normally maintaining said valve open,

~ and means adapted to dp{)ly the pressure of

20

30

the steam to close the valve when the pres-

sure of steam exceeds the spring pressure.

5. The combination with an intake steam
blower duct of an annulus formed for dis-
charging steam into the bell, means for sup-

plying steam to said annulus, a valve casing

communicating with said annulus and open
to thé atmosphere and formed with 2 valve

seat, and a valve within said casing adapt- |

ed to prevent escape of steam when held
upon its seat by steam pressure, 8 Spring for
moving the valve inwardly when the steam

P
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 pressure falls below the tension of the spring,

*

and means to limit the inward movement of
the valve. - | B

6. In a steam blower duct, the combina-
tion of an intake portion, and a relatively
long discharging nozzle merging with the in-

ner end thereof, and flaring longitudinally

from the point of merging throughout its en-
tire lengtﬁ, a hollow annulus disposed in the
intake portion, means for supplying steam
to the annulus, said annulus being provided
with two serles
steam, one series -discharging in lines con-
verging to the longitudinal axis of the dis
charee nozzle, and the other series of jets dis-
charging in lines adapting the outer side of
their expanding lines of force to conform sub-
stantially to thelongitudinal flaringlines of the
discharge nozzle for

7 In a steam blower, a discharge nozzle
adapted to discharge a series of jets of steam

within and conforming to the periphery and

of discharge openings for

the entire length thereof.

39
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flare of an outwardly flaring duct-extension, -

circular in cross section, maintaining sub-
stantially an air-way of uniform thickness
between the extending lines of the steam
jets and the inner periphery of the duct ex-
tension. . - |

In testimony whereof I aflix my signature
in presence of two witnesses.

- WILLIAM McCLAVE.
Witnesses: |

- W. W. BAvLOR,
D. J. Davis.
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