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"UNITED STATES

PaTENT OFFICE.

 WILLIAM MELVIN RUSSELL, OF NEW YORK, N. Y.

APPARATUS FOR BURNING FINE FUEL.

' | SPECIFICATION fornﬁng part of Letters Patent No. 551,008, dated December 10, 1895.
~ Application filed April 18,1896, Serial No, 546,186, (No model.) |

To «ll whonv it maly conceri: - |

e it known that I, WILLIAM MELVIN RUS-
SELL, a citizen of the United States, residing
in the eity and county of New York,in the

“dtate of New York, have invented a certain
new and useful Improvement in Means for

Burning Fuel, of which the following is a
specification.- | |

My invention relates more particularly to
means for burning pulverized fuel, such as

fine coal and coal-dusi; and it has for its ob-
jeet to reduce the fuel to as finely-divided a

state as possible, while at the same time mix-

- ing such fine fuel with a proper quantity of

15

said fuel and air mixture is ignited. .'

20

air, and then delivering such mixtureof fuel
and air into a combustion-chamber, where

In carrving out my invention I provide a

novel pulverizer for dividing fuel into a fine

condition, the operative parts of the pulver-
izer being so arranged as to draw in the
proper amount of air to mix it with the fuel
being pulverized, the said operative parts of

~the pulverizer at thesame time acting to force

40

thin sheet or film.
with novel means for increasing and dimin-

themixture of fine fuel and air intoa combus-
tion-chamber. This pulverizer embraces &

casing and a series of rotative blades or bats

within it, soarrangedas to toss the fuel about |
~ within the casing and to oradually pass the |

130

fuel along from the intake end to the outlef,
the fuel meanwhile being in a state of sus-
pension within the casing and oradually be-
coming finer as it passes along from one set
of blades to another. | i -

The _invention further embraces a novel
construction of nozzle or outlet for the mix-
tuve of fuel and air, said nozzle being so ar-
ranged as to spread )
This nozzle is provided

ishing the size of its outlet or opening, S0 as

. to regulate the amount of fuel being fed 1n

aecordance with the desired amount of heat |

to be produced. | | .
I have shown my invention as applied to a

stationary boiler, wherein the nozzle opens

into the combustion-chamber beneath the

50

boiler, means being provided to supply said

chawber with the requisite amount of fresh
air to support combustion throughout the
length of the chamber, In the brickwork of

the outgoing fuel into a

ing-chamber, which serves to supply heated

air to-the pulverizer above mentioned.

The invention further consists inthe novel 55

details of improvement and the combinations
of parts that will be more fully hereinafter
set forth, and then pointed out in the claims.

Reference is to behad tothe accompanying

drawings, forming part hereof, wherein—
Figure 1 is a central longitudinal section
of a boiler-setting, showing my improved ap-
pliancesfor supplying fuel tothe combustion-
chamber.. Fig. 2is a cross-sectionon theline
9 9in Fig. 1. Fig. 3 is a horizontal section
of the pulverizer and mixer. Fig. 3% isa de-
tail sectional plan view. Fig. 4 is a plan
view of the nozzle for passing the fuel into
the combustion-chamber.  Fig. 51s a longi-

tudinal section on the line 55 in Fig. 4. Fig.

6 is an end view of the nozzle looking from
the left in Fig. 4, and showing means for reg-
ulating the size of the delivery end of said

nozzle. - Fig. 7 is an end view of the nozzle.

looking from the right in Fig. 4,showing the

outlet end thereof. o |
In the accompanying drawings,in which

similar numerals and letters of reference indi-

cate corresponding partsin the several views,

1 indicates a boiler, which may be of suitable
or well-known construction, and 2 is a boiler-

6o
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setting or brickwork inclosing'the same, which -

may also be suitably constructed.

3 is a combustion-chamber beneath the_

boiler -and having a vertical space 3* at the

back thereof leading to the flues of the boiler.

4 is a suitable bridge adapted to assistin
supporting the boiler, and 5 1s a suitable sup-
portat the forward partof the boiler, arranged
to form a space 6 for the passage of the heated
products of combustion from the flues of the
boiler, thie space 6 being entirely separated
from the combustion-chamber 3. The ar-
rangement for this purpose.can be changed

from that shown in any desired or suitable

manner.

99

The combustion-chamber 3 is kept closed -

during operation, and in order 1o supply the

requisite quantity of air thereto to properly -

support combustion I have shown Dipes 7,

‘which extend longitudinally of said chamber

at its lower part and on opposite sides, as in
Fig. 2, these pipes 7 leading from the back

" the boiler-setting I have also shown 'a heat- !_-of the brickwork 2, Where they are supplied

100
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| heatwﬂ;hm lhe combustion- chambel
' preferably extend the majorpor-

-work 2.

2 -~ ©51,008
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with fresh air.. The pipes 7 have series:of
apertures 7, through which air is delivered

intothe eumbustwn-chamber 3, and said pipes

are shown as partially buried in the briek-
work surrounding the combustion-chamnber,
so as to keep them from being injured by the
These
apertures 7
tion of thelength.of the combustion-chamber
3 fromits forward end backwardly. Suitable
means may be provided at the forward end
of the'combustion-chamber to permit acecess
thereto, as by a smtably-—closed door 3%, a8
shown in dotted lines in Fig. 1.

The combustion-chamber 3 will be Bupphed
with fuel in a finely-divided state at its for-

.ward end through a suitable nozzle 8, which

will be placed in the front wall of the brick-
This nozzle 8 is shown more clearly
in Figs. 5 and 7 and presents a narrow elon-
cated opening to the. mtermr of the combus-

tion-chamber.
~ The construction of the nomle 8 is as fol-

lows:

3: 9 9 are horizontally -arranged plates
havinginwardly-extending webs 10,the edges

of which are placed together, so as to form a .

space between the plates 9 9, ags shown in Fig.
5. These webs 10 10 dwerﬂ*e outwardly, as
shown in Fig. 4, and at the inner ends of said
webs the plates .9 9 have end pieces 11 11,
which meet bn their inner edges, as showni in

. Fig. 6, an aperture 12 being formed between

35
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the end pieces 11 for the entrance of fuel innto

the nozzle. The plates 9 9 are fastened to-
gether, as by bolts or screws 13. - The space
between the plates 9 9 is narrow and wide,
the wider end being the delivery end for the

fuel, from which the fuel when blown through -

the nozzle will be delivered in a thin wide sheet
orfilin, which gradually spreads outwardly be-
fore 113 passes from the nozzle, in accordance
with tbe divergence of the walls or webs 10 10,

- formingthe Sldes of the nozzle. Inorder to de-

45
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crease.or increase. the size of the outlet-open- |

ing of the nozzle on a line passing through the
center of the nozzle, while at the same time
preventing an obstruction from being formed
within the nozzle, I place within said nozzle
twoplates1414,w hich are oppositely disposed,

one plate bemg pivotally carried by the cor-
responding plate 9, as shown in Fig. 5., For
this purpose the plates 9 are recessed, form-
ing ashoulder 9%, extending across them tore-
ceive the inner ends of the plates 14, the edges
of the plates 14 diverging to eouespond with
the divergence of the_webs 10. - (See Fig. 4.)
Suitable means may be provided for pivoting
the plates 14 within the space bounded by the
plates 9 9 and webs 10 10, and for this purpose
I have shown screws 15 as entering pivotal
sockets 16 in the edges of the plates 14, (see
Fig. 4,) the screws bemn‘ close to the shoul-
ders 9% The shoulders 9° are preferably

curved at 9 {0 meet the correspondingly--

curved ends 14* of the plates 14, 80 as to sus-
tain a tight joint at that part, the inner por-

tion of the plates ) and the plates 14 thereby |

21, which pass throurrh openings 22

(,onsmtutm g & substtmtmlly contmuouﬂ wall

for the passage of the fuel through the nozzle,
and when said plates 14 are turned on their

pivots their forward ends will approach ov

separate to decrease or increase the width of

the opening at the end of the nozzle, the de-

livery-opening for the funel thereby. being

formed by the plates 14. Atthe for wmdends
the plates 14 have flanges or lips 17, which
cover the ends of the plates 9. (See lug 5.)

Any suitable means may be employed for
monng the plates 14 toward or from' ecach
other. I have shown convenient means for

this purpose, consisting of shafts 18, passing
| along the plates 9 and suitably journaled

thereon, as by brackets 19, at their forward
ends, the inner ends of the shafts 18 being
jou rnaled in the end pieces 11.
18 are cranks 20, to which are pivoted links

pla,tes 9 and are pwoted to the outer faces of
the plates 14, as by brackets 23, carried by
saild plates 14. By this means as the shafts

On the sha.ft‘; -

1n the

90

18 are rocked the plates 14 will -be moved in- -

wardly and outwardly. At the outer ends of

the shafts 18, contiguous to the inlet-opening
1 12 of the nozzle, are crank:arms 24, by whigch

the shafts 18 can be operated. -

By preferénce the two shafts 18 are 0pet— |

ated simultaneously, so that the plates 14 will

be moved toward each other simultaneously

and likewise separated at the same time, as
the case may be, to keep the center of delivery
on & horizontal line. 1
provided for thus operating the crank-arms 24

a centrally-pivoted lever or arm 26, having a
suitable handle 27, by which it can be turned

the lever 26 being inoted at its opposite ends
to links 28, which are also pivoted to the
crank-arms 24, (see Fig.
lever 26 is turned in one du'ectmn the shafts

.18 will be rotated to move the plates 14 to-

gether to reduce the size of the outlet of the
nozzle, and when the lever 26 is turned in the
opposite direction the motion of the plates 14
will be reversed, so as to increase the size of
the nozzle-outlet The nozzle 8, thus con-

structed, will be located within the brickwork

2 around the furnace in line with the forward
end of the combustion-chamber, and the
crank-arms 24 will project through the for-
ward face of the wall of the brickwork.

Suitable means may be

95

100

‘together for the purpose stated. Ihaveshown -

105

6,) whereby as the -

110
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The nozzle 8, constructed and supported as -

above qpeclﬁed is connected at its opening

12 with a pipe 30, which leads to a pulverizer

and blower 31, which is adapted to.reccive
the fuel in a Loa,rse state, then pulverize 1t
and mix it with air and deliver said mixture,
inder pressure, to the nozzle 8, from which it
passes )1111;0 the combustwn chamber J (Sece
Fig. 1. -

- The pulverizer zmd plower 31 is mmnwed
as follows: 32 is a casing, preferably Lylm-
drical, having a hinged top 327, to permit ac-

Cess to the interior, the casing being sup-

ported by legs 33, or in any qmtable manney.

125
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The pipe 30 en_térs the casing 32 on its lower
side at the forward ordeliveryend. The op-
posite’end cf this easing 32 1s connected with

‘& hopper or spout 34, which receives fuel from

a suitable receptacle 35 and chute 36, At

‘the intake end of the casing 32 is an opening

37 for the entrance of air. 'The opening 37 1s
shown.connected by a pipe 38 with a hot-air
chamber 3!} in the brickwork 2 of the boiler-
setting. The chamber 39 is shown located

- beneath the combustion-chamber 3, so that

20

the bricks that are heated by the fuel in said
combustion-chamber will heat air in the
chamber 29 to supply hot air to the pulver-
izer and blower 31. The chamber 3) has an
air-inlet 40, shown in the form of a pipe lead-
ing to the outel alr and provided with a suit-
able valve to permit air to enter the chamber
39 and to prevent it fromm escaping there-
from through the pipe 40. 'Within the casing
32 is a horlzontal shaft 42, carried in sultable
bearings and having a pulle;}f 43, by which it
can:berotated by a,_belt from a suitable source.

Rigidly mounted upon the shaft 42 are a series-

of arms 44 45. The arms 44 extend outwardly
nearly to the casing 32, while the arms 45 are

- shorter and are located between the arms 44,

30
35
40

45

allasin Fig. 3. The arms 44 45 are shown car-
ried by hubs or sleeves 46 47, mounted on the
shaft 42 and securedthereto b;y seraws,splines,

or other desired holding means. On the outer

ends of the arms 44 45 are blades or bats 4849,
“which consist of flat plates suitably secured

to said arms. The plates or blades 48 49 are
shown in rectangular form, and the inner
edges are placed at an angle to the shaft 42, so
that they diverge outwardly from a line paral-
lel with the shaft 42 from the back or inlet end
A of the casing 32 toward the delivery orfront
end I of sald casing. The angles of diverg-
ence of these Dlades or bats 18" are d1fferent
ranging from the back A to the front B of
the ca.sing—tha-t is to say, the angles of the
blades gradually increasing, as shown in Fig.
3*. The angles of divergence of the inner
blades or bats 49 are the reverse of the an-
oles of the blades or bats 18—that is to say,
they diverge outwardly from the front b ta

- the back A of the casing relatively to the

_50
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fuel is fed into the casing 32, the fuel prefer-

.(15

shaft 42. It will be undelbtood that all the
arms 44 45 and blades or bats 48 49 rotate to-

gether or in the same direction, and on ac-
eount of their peculiar 1nc*lumt10ns they act.
to draw in air from the back A of the casing

and to propel it forward through the casing
and out of the front 13 thereof with conﬂder-

“able force or pressure, oausmn' it to pass out

through the pipe 30.
The operation of the pulverizer and blower
is as follows: The shaft 42 is rotated and the

ably congsisting of fine coal or dust. 'Thefuel
is first met by the first series of blades 48 and
is struck a sharp blow by them, which tosses
1t against the next sﬁnes of blades or bats

49, which act to drive part of the fuel back |

against the blades 48, which again toss the

fuel forward. As a circulation .of air is in-

duced by the rotating blades or bats from the
back A toward the front B of the casing, the
fuel will be gradually carried forward. The

%

second series of blades 48 also act to toss the -

fuel forward, and so on as the blades 48 en-

counter the fuel gradually carrying it for-

ward tow ard the front B of the casing, the
bats 49 morve particularly serving to strike
the larger particles of fuel to drive them
back a,framst the bats 48. This continued
tossing of the fuel from one blade or bat to
and agmnst the next series gradually pul-

75
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verizes the fuel, until it issues from the cas- .

ing in a ﬁnely-duuded state, the attrition of

the blades on the fuel, as well as one particle |
of fuel against anotller serving to cerush or

divide it. The farther the fuel passes from
the back A to the front B of the casing the
smaller it becomes, and therefore the more

readily the current of air in the casing can

carry the fuel along to deliver it. The w whirl-
ing of the fuel within the casing and the cur-
rent of air passing therethrough, together
with the moving blades, cause the fuel to re-
main 1n suspension, So that it will at all times
be in a position to be struck by the blades or
bats 48 49. On account of the outward and

forward divergence of the bats 48 the fuel 1s

continually thrmm forward until when it
reaches the front B of the casing 1t is forced
through the pipe 30; but this will riot oecur

until 1t isin the desmed finely-divided state.
This whirling of the fuelalsointimately mixes
it with the air in the casing, so that when it

passes through the pipe 30 itis properly mixed
with the air to permit of its ready ignition in

the combustion-chamber 3.

If desired, the blades or bats £9 couid be
omitted and only the blades 48 used. On the
inner surface of the casing I also, by prefer-
ence, place ribs 50, &ga’-inst which the fuel
can strike as it is propelled through the cas-

| ing; but these ribs do not form chambers in

0o .
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which the blades rotate, as they are outside - '

of the ends of said blades, ~ The complete op-

eration is as follows: If the boiler 1 is used

to supply steam for rotating the shatt 42, and

there is no steam in the b,oiler, a suit-able fire

can be made in the chamber 3 until the req-
uisite amount of steam is produced, or the
shaft 42 can be temporarily rotated by any
suitable means to supply the pulverized fuel

to the combustion-chamber until therequired -

amount.of steam is generated to keep said

115

120

shaft rotating; but if there is steam left in

the Dboiler it can be used to rotate the shaft
42, In either case the required amount of

fuel is fed from the receptacle 35 to the pul-

verizer and blower 32, the rotating blades or
bats of which pIﬂVGI ize the f uel as before
explained. These rotating blades also act to
draw hot air from the air -chambel 39 into the

casing 32 and to thoroughly mix it with the
The rotating blades

fuel bemw pulverized.

1'25'

thereupon blow or force the mixture of air and |

fuel into and through the nozzle 8 and thence
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into the combustion-chamber 3, where it is ig-
nited. (To first ignite the fuel in said cham-

ber, asmall wood fire can bé kindled therein.)

The mixture of air and fuel thus passing.into
the chamber 3 under pressure and issuing

~ from the narrow elongated outlet of the nozzle

spreads out in the combustion-chamber in a

B long thinsheetor film, and the particles of fuel
~'mixing with the air in the chamber 3 quickly

10

ignite and burn withanintense heat. By fore-
ing the mixture of fuel and air into the com-
bustion-chamber under sufficient pressure it

. will be carried back on a horizontal plane the

20

atinganintenseheat. The proper proportion

 rotation of the blades 4849 propels an amount

30

- 35

I4"-_-‘

‘full length of the boiler, thereby forming a

flame the fulllength of the boiler, theéflame, in
fact, passing up into the space 3* at the back
of the boiler and entering the flues thereof.

- As heated air is delivered into the combus-
tion-chamber 3 with the fuel, and as other.

heated airis delivered to said chamber by the
pipes 7, quick and perfect combustion of the

fuel is caused and about all the combustible .

portions of the fuel and air are instantly ig-
nited and burned. The mixture of pulver-
ized fuel and air burns like a gas-flame, cre-
of air and fuel to be mixed is regulated, as the

of air and fuel commensurate with their rate

of rotation and with the feeding of. the fuel.

A suitable device may-be provided to cause

the right amount of fuel to be fed to thepul-
verizer in accordance with the rate of rotation |

of the blades, so that if a small amount of

‘heat is desired the blades can rotdte at the

proper speed and be supplied with less fuel
and thus propel the proper quantity of air
with the fuel, and if great heat is required
the blades can be rotated faster and thereby
secure more fuel and propel more air. By
this means the amount of steam to be pro-

duced can be easily regulated by the rotation

of the blades of the pulverizer and blower;
also, when a small'quantity of fuel is fed the
outlet of the nozzle is reduced in size by ad-
justing the plates 14 14 toward each other,

and as it is desired to increase the heat the

.50_'
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height of said opening is increased, by which
means the thickness of the sheet or film of
fuel passed into the chamber 3 is regulated
in accordance with the amount of fuel pass-
ing. By this means, also, proper combustion
of the fuel is regulated, because the thick-
ness of the film of fuelisregulated in accord-
ance with the heat to be produced and the
ability of all particles of fuel to be consnmed
that may. be issuing from the nozzle.

If the outlet of the nozzle were always of
one size, it would oceur that if a small quan-

tity of fuel were issuing it would not be pro- |

jected with sufficient force to properly spread
it into a sheet or- film of the proper dimen-
sions to quickly causeitsignition, and thereby

part of the fuel would be wasted. My im-
proved nozzle is therefore of importance in

regulating the conditions of the sheet ot issu-

ing fuel, and isspecially useful in connection
with my improved pulverizer and blower,
which has the three functions of pulverizing
the fuel, mixing it with air, and forcing it

70

from the nozzle, so that as the delivery of fuel

from the casing 32 is regulated by the rate of
rotation of the blades the size of the sheet of
fuel issuing from the nozzle will be regulated
by the size of the.outlet thereof.

"It will be understood that the outlet of the
nozzle will always remain on a line drawn
through its center by moving both plates-1d
14 toward and from each other equally and to-
gether. By this means the fuel will issue on
a horizontal plane at all times and not'be di-
rected upwardly against the boiler nor down-
wardly against the bottom of the comb ustion-
chamber. - R

~ Having now described my invention, what
I CI&im 18— ' | '
1. The combination of a pulverizer and a
pipe leading thereto from an air heating
chamber, means to deliver fuel to said pul-

verizar to cause said fuel to be pulverized by

the mechanism of said pulverizer, said mech-

anism being arranged to mix said fuel with

air while pulverizing it and to create a cur-
rent of air to force said mixture from sald
pulverizer and means for delivering said mix-
ture of hot air and pulverized fuel together

75 -
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toa combustion chamber, substantially as set

forth. ) |

2. The combination of a casing, a pipe lead-
ing thereto at one end for conducting air into
said casing a pipe or hopper leading into said

casing at the same end as the air pipe to de-

liver fuel thereto, mechanism within said
casing arranged to pulverize fuel while at the

same time mixing it with the air entering said
casing, the said devices which pulverize the

fuel being arranged to create a current of air
to force the fuel from the entering end of the
casing out through the opposite end thereof,

‘and means for conducting the mixture of air

and fuel from said casing to a combustion
chamber, substantially as specified.
~ 3. The combination of aboiler and a setting
therefor, having a combustion chamber for
said boiler and a hot air chamber within said
setting beneath said combustion chamber,
and an inlet for air into said hot air chamber
whereby air will he heated by radiation from
said setting, with a combined pulverizer and
blower having one end connected with said
hot air chamber by a suitable pipe, the op-
posite end being connected by asuitable pipe
with said combustion chamber, said pulver-
izer and blower containing blades and bats
which are arranged to pulverize fuel and
mix it with hot air from said hot air chamber,
the said blades which pulverize thefuel being
arranged to create a current of air within sald
pulverizer to force the said inixture of fucl
and hot air into said combustion chamber,
substantially as set forth. - B

4. The combination of aboilerand asetling

100
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therefor hm'mn' a combustlon chamber 9

“hotair chamber within said setting and means
to permit entrance of air into saad hot air |

chamber, and to prevent its exit through said
entrance with means for pulvem?mff and

blowing fuel into said combustion chamber 1

and a pipe leading from said hot air chamber

to conduct hot air to the means for blowing |
the fuel into said ecombustion eha:mber, sub-._

stantially as herein set forth. |
5. The combination of a boiler and a com-

bustion chamber therefor, with anozzle open-
ing into said combustion chamber said nozzle
| ]mvnw means for contracting and enlarging {
its outlet in equal degrees from & 1101‘111&1]37-
central line through said nozzle, means for
. holding the delwery end.of the nozzle in any {
p(}smon to which 1t may be adjusted, means.
for supplying pulverized fuel to said nozzle

and for forcing it from said nozzle into said

~combustion c}nmber, substan tmlly as herem.

specn‘led
A nozzle con.slstmfr of a hollmx casing

_]mvm o outwardly diverging W&HS and means:

for contr acting and e*s:pandlnﬂ' the delivery
end of said ]10Z/.’.16 equally on a line passing

“centrally throu oh said nozzle, whereby a sheet
~or filin of fuel can be forced through said noz-

- v7le on .a horizontal pla,ne, so as to spread oul

35

40

laterally after leaving the mozzle, substan-
11ally as herein speclﬁed |

A nozzle consisting of a hollow casing

]mr ing outwardly diverging side walls and

two plates within said casing having corre-

qpon(hnn'ly diverging edges, and means for

moving the outer ends of .‘amd plates toward
~and from cach other, sothat fuel passing from

the nozzle can be deln ered in a sheet or film
which spreads out laterally after it issues

from the nozzle, 5ubsta11tlal]3 as set forth.

S, A nozzle COIISISHH“‘ of a hollow casing

- having oppositely dlsposed shoulders O° and

45

two plates respectively abutting against said
shoulders to afford a smooth smface within
said casing, and means for moving the outer
ends of said plates toward and from each
other at the dehrery end of said nozzle, sub-—

~stantially as herein specified.

50

9. A nozzle consisting of two plates, side
walls or webs adapted: to be brought together
on. their edges to form a space “'11]1111 said’

nozzle, rear walls carried Dby said plates

adapted to close the back of said nozzle, said

walls forming an inlet opening, and two plates

carried within said first-mentioned plates and

‘means for moving said plates equally toward

10. A nozzle consisting of two pla,tes and

-and from cach other at their outer ends 51ﬂ)~
Stantaa-lly as set forth. R

mea;ns for holding them a,t a distaince a,pd,rt 60
to form a space between them, two plates piv-

otally carried within the spa,ce formed by said

cranks and links connected with the mamble
plates for operating the latter, and means for

first mentioned plates, rock shafts 'journaled . . -
on the first mentioned plates and having.

rocking said . shafts to move the inner plates-

toward and from. ea,_eh other; s‘ubstantla,Hy as

| herein specified.

11. A nozzle coumstmg of. twa plates and
means for holding them at a distance apart *
to form a space between them, two plates.piv-

otally carried within the space  formed by said
first mentioned plates, rock shafts journaled

on the first mentioned plates and having:
cranks and- links connected with the movable

75

plates for operating the latter said rock shafts -

| having crank arms 24 and means connected
~with szud crank arms for moving them con-

jointly so as to move the outer ends of said
movable plates toward and from each other

-equally and gimultaneously to contract and
increase the distance between the outer ends
of said movable plates eq uallv, as and for the:
.-purposes set forth.

12. A nozzle consisting of two plates 9, webs

3¢

10 10, carried by said plates and adapted to

refrlster on their edges whereby a space is
formed between said pla,tes and webs, means
for clamping said plates together, walls at

one end of said plates formmg an 1111et open-

9

‘ing, two plates 14 within said nozzle and re- -

spectively pivotally connected at their inner |

‘ends with said plates 9, and means for rocking

said plates 14 on thelr pivots to move t11e1r

05

outer ends toward and from each other sub- -

Stantlally as set forth.

13. A nozzle consisting of a hollov. casnw' .

and plates 14 therein, sa1d plates 14 lmvmu.
‘pivots at their inner ends so.arranged that
said plates when turned on their pivots will

always present a smooth inner surface within

JOC

the nozzle casing while their outer ends move

toward and from each other, subs’rantmll} as

set forth.

In testimony that I claim the mvention

above set-forth I affix my signature in pres- |

ence of two witnesses.
. WILLIAM T\I]:LVIN RUSSELL. =
Witnesses: - N - .
- JAMES M. TULLY
T F. ]‘OURN'E._ |
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