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1o all whom 1t may concern:

Be 1t known that I, Josepr LitoN MARIE
AvpuONSE RETs, a subject of Belgium, resid-
1ng at Antwerp, in the Kingdom of Belgium,
have invented new and useful Improvements
in Means for Facilitating the Production of
Steam, of which the following is a specifica-
tion. . ' |
This invention relates to improvements in
those devices which are intended to be intro-
duced 1mmto the water tubes of steam boilers
1n order to assist vaporization. Such de-

- vices as have been heretofore proposed have

consisted either of a supporting bar or plate
carrying wings which have been arranged at
an 1ncline to the axis of the tube, or they

have consisted of bars or metal plates twisted |

into a helix. Now with either of the above

~ stated forms of such devices as hitherto con-
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structed, there has been the disadvantage
that the said devices cannot easily be taken
to pieces, nor can they be easily withdrawn
tfrom the tubes in which they are located;
thus for instance owing to deposits and 1n-
crustations 1n the tubes the small clearance
which the device i1nserted therein possessed
1s taken up and eflectually prevents such

constructions being withdrawn except with

great inconvenience and the cost of much
labor. - ' - |

When the device inserted into a water
tube of a boiler 1s 1n the form of a helix, the
course of the bubbles of steam generated
cannot be sufficiently elongated owing to the

5 1mpossibihity of twisting or bending a strip

of sheet metal into the form of a helix, while
at the same time giving 1t a sufficiently small
pitch, that 1s, the coils cannot be brought
suflictently close together to obtain the maxi-
mum useful effect by a sufficiently elongated
course of travel of the steam generated.
Beyond this, as before stated, such a con-
struction can only with the greatest dif-
ficulty be extracted from the tube in which
it 1s placed after it has been used for a short
period. o .

Now. the object of the present invention is

to so 1mprove the construction of such de-
vices that the same shall be constructed or
composed of a number of separate parts so

held together that they can readily be taken
to pieces, or detached, one from another,
and can thus be easily removed from the
tube 1n which the structure is located, even
when the said tube is badly incrusted. Be-
vond this, the object of the invention 1s to

-]

obtain a helix of as small a pitch as desired

so that the course of the steam 1n the tube

can be elongated to such an extent as to
obtain the maximum useful effect. To at-

- tain these ends, the device according to this

invention which is to be introduced into the
tube 1s constructed of a number of separate
plates of a diameter slightly less than the
interior diameter of the tube 1n which they
are to be'inserted, and these separate plates
are threaded upon a bar or rod, the rod
passing through perforations in the said
plates, and means are provided whereby the
sald plates are held at the requisite distance
apart, and also are held 1n some cases at the
requisite angle relatively to each:other in a
circular direction. With such a construe-
tion, upon the rod carrying the said plates
being withdrawn, the plates will become de-
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tached from one another and can . then be

easily extracted or allowed to fall from the
tube in which they are located. With such
a structure, a helix of the desired reduced
pitch may be produced by constructing each
of the separate plates 1n the form of a disk,

80

and dividing the disk 1n a radial direction

through the outer circumference for a dis-
tance and then continuing that division
through segments of a circle on either side
of same, and a disk so divided can have 1its

two arms bent in reverse directions upon-

either side of the plane of the disk. The
central perforation of such a disk may be
of polygonal form and the disks can then
be threaded upon a rod of corresponding
polygonal section, one disk being placed
upon the rod with an angular advance rela-

tively to the preceding disk and so on, and
thus a form of helix will be produced, the !

disks being separated from each other by
loose separate tubular distance
the whole structure can be held together by
nuts screwed upon the ends of the rod.
The invention will be more readily under-
stcod by the following description, having
reference to the accompanying
wheremn, . ' - -
~ Figure 1 shows in plan and Fig. 2 1n side
elevation one of the disks with the divisions
formed therein, and Figs. 3 and 4 are similar
views showing the bars or arms of the disk
bent in reverse directions. Both Figs. 1 and
3 also illustrate the polygonal perforation.

pleces, angd

drawings,
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Fig. 5 is an elevation of one end portion of 110

the rod on which the disks are to be thread-

ed, and Fig. 6 is a cross section of the said
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rod. Fig. 7 is an. elevation, and Fig. 8 an
end view of one of the tubular distance
pieces. Fig. 9 is a sectional elevation show-

ing the device assembled, and placed in the
water tube of a steam generator, and [ig.
10 is a cross section taken on the line X X

of Fig. 9.

Referring to the drawings, a number of

metal disks are provided of a diameter
slightly less than the interior diameter of
the tube in which the structure i1s tc be
placed, and éach of these disks 1, as at. F1igs.

1 and 2, is formed with a central periora-
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tion 2 of polygonal form, it being under-
stood that such perforation may be square,
hexagonal, octagonal, or a polygon having
any number of sides desired. -
The disk 1 is radially divided 23 at 3, I1g.

1 and that division is continued In a seg-
mental course for any desired distance as at.

4 and 5 upon either side of the radial divi-

sion. Each of what may be termed the arms

6 and 7 thus produced is then bent out of the
plane of the disk as for example as shown
at Figs. 3 and 4, where one arm 7 1s bent to
one side, of the plane of the disk, and the
other arm 6 to the other side. A rod 8 18
then provided, as shown for instance at Figs.
5 and 6 in order to form a core, and the rod
is of a section as shown at Fig. 6 to smt and
fit the polygonal perforation 2 of the disk,
the rod being formed at its ends to receive
nuts or the like. Beyond this, a number ot
distance pieces 9, Figs. 7 and 8 are provided,
consisting of short lengths of plain tube.
To assemble the described parts to form
an approximate helical agitator for imser-

‘tion into the water tube of a steam gener-

ator, a distance piece such as 9 is slipped
over the rod 8 until it rests against the flange
of the nut, or washer retained thereby, at the

end of the rod, and then one of the disks 1S

threaded over the rod 8 and allowed to pass
down until it rests in contact with the dis-
tance piece. Another tubular distance piece
is then passed over the rod .8 and following
this the next disk is threaded onto the rod,

o

but is not threaded onto the rod so that its

radial division is in the same plane as the
radial division of the

it 1s threaded o 50
is in angular advance o
of the first disk, that 1s
disk is given g shight turi
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first disk. This mede of assembling 18 con-
¢

tinued until the rod has received its tull sup-
ply of distance pleces and disks, and lhen
they are secured on the rod by applymg 2
nut and washer or flanged nut to the end of
the said rod, and it will be found that the
arms of the disks contact and shghtly over-
lap at their ends, the arms of one disk
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the arms of the disks upon either side of it
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lengths of the distance pieces and the degrec
to which the arms are bent outward irom

either side of each disk. This arrangement

is clearly shown at Figs. 9 and 10. _
At Figs. 9 and 10 there is also shown a

means by which the built-up structure 1s
centralized in the boiler tube and the means
there shown consists of two ecircular section
parts 10 which may be united at their ends
or a single part bent into a U-shape. Such a

part or parts is or are slid into the tube and

then the built up agitator is passed 1nto the
said tube so that the disks slide upon the
said parts.  Such a structure according to
this invention can be easily, removed from

the boiler tube whatever may be the degree -
»f incrustation, and this can be effected by

removing the bar 8 from the core and 1m-
mediately all the distance pieces and disks
will be detached from one another and will
"all down the tube or can be removed piece-
meal. It will be readily-understood that
with such a device the pitch of the helix can
be varied to any extent without complicating
the construction, and that although in the
device illustrated by way of example the

‘disks are arranged so that the contacting

ends of their arms form an approximate
helix, yet it will be obvious that the disks

may be arranged upon the rod with other
than a regular angular advance and so pro-

duce a sinuous course, or even the disks

might merely each have a sector-like portion

cut away and then be arranged upon the rod
with a desired angular advance upon one an-
other, but I have found the helical arrange-
ment which T have described by way of ex-
ample to be the most preferable form. _
Having thus described my invention, what
T claim 1s: - | -
1. In a device of the character described,
in combination, a core rod, a number of

disks threaded on said core rod, sald disks

having openings therein, means whereby
said disks are held at the reguisite distance

“apart, and means whereby the disks are held
. with their openings at the requisite angle

relatively to each other in a circular direc-
tiomn.

2. In a device of the character described,

in combination a core-rod, a number of disks

threaded on said core-rod, each disk having
2. portion of its surface bent out of the plane
of said disk, means whereby the said disks
are held at the requisite distance apart and
means whereby the disks ave held at the req-
uisite angle relatively to each other in a
circular direction,

. In s device of the character described
» combination a core-rod, a number of disks
threaded on said core-rod, each disk having
2 portion of its surface bent out of the plane
of said disk, and tubular distance pieces also
threaded

disks are held af the requisite distance apart.
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4. In a device of the character described
in combination a core-rod, a number of
dISkS threaded on said rod, each disk having

a portion of its surface bent out of the plane
of said disk, tubular distance pieces also

threaded upon the core-rod, whereby the
disks are held at the 1equ181te distance apart
and means whereby the disks are held at the
requisite angle relatively to each other 1n a
circular direction.

5. In a device of the character descrlbed

in combination, a core-rod, said rod having a.
polygonal sectlon a number of disks thread-

ed on said rod, each disk having a portion of
its surface bent out of the plane of said disk
and a central perforation of a shape to suit
the core-rod and tubular distance pleces also
threaded upon the core-rod,
disks are held at the requisite dista.nce_ apart.

6. In a device of the character described,
In combination, a core-rod, sald rod havmg
a . polygonal section, a number of disks
threaded on said md each disk being pro-
vided with a radial division and with s
mental divisions forming arms, said arms
being bent out of the plane of the disk and
tubular distance pieces also threaded upon
the core-rod, whereby the disks are he]d at
the 1eqm&1te distance apart.

7. In a device of the character descrlbed
In combination, a core-rod, said rod having a
polygonal Ser('tti(}llﬁ a number of disks threaded
on sald rod, each disk being provided with a
central perforation of a shape to suit the
core-rod and with a radial division and seg-
mental divisions forming arms, said arms
being bent out of the plcme of the disk, the
said disks being located upon the core-rod at

angles 1n advance of each other in a circular |
direction and tubular distance pieces also |

threaded upon the core-rod, whereby the
disks are held at the requisite distance apart.

whereby the |

seo- .

8. In a device of the character described,
In combination, a core-rod, said rod having
a polygonal sectlon, a number of disks

threaded on said rod, each disk being pro-

vided with a central perforatlon of a shape
to suit the core-rod and with a radial divi-
sion and segmental divisions forming arms,
sald arms being bent out of the plane of the
disk, the said disks being located upon the
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core- rod at angles in advance of each other

in a circular dlrectmn the arms of g disk
contacting with the arms of other disks

whereby an approximate helical passage 1s
produced, and tubular distance pieces alsc
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thI eaded upon the core-rod whereby the

disks are held at the requisite distance apart.
9. In a device of the character described,

in combination, a core-rod, said rod havmg
a polygonal Sectlon a number of disks, each
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disk being promded with a central perfora-

tion of a shape to suit the core-rod and with
a radial lelSlOIl and segmental divisions
forming arms, sald arms bemg bent out of
the plane of the disk, the said disks being
threaded on the core-rod at angles 1n ad-
vance of each other in a circular direction
and the arms of a disk contacting with arms
of other disks whereby an approximate hel-
ical passage 1s produced, tubular distance
pieces also threaded upon the core-rod,
whereby the disks are held at the requlslte
distance apart and means provided upon the
ends of the core-rod whereby the whole
structure is held together, substantlally as
described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

~ JOSEPE LEON MARIE ALPHONSE REIS.
Witnesses:

(GREGORY PHLLAN,
T. L. Haye.
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