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@ A tube filling machine.

@ A machine for simultaneous filling of a plurality of
tubular electrical resistance elements comprises means (26)
for holding of a plurality of element tubes (17) in a vertical
position, support means (29) for supporting the lowermost
ends of the element tubes (17) and simultaneously therewith
holding the lowermost terminal end of the resistance wire
spiral, hooking means for hooking up the uppermost termin-
al end of the resistance wire, means (14} for holding filling
tubes {15) which surround one resistance wire spiral each.

An insulation powder magazine (19) is disposed laterally
adjacent the filling tubes (15) and feeds the element tubes
(17) with insulating powder through filling hoppers (21)
which are vertically movable and are fed with predetermined
amounts of insulating powder through longitudinally retract-
able and extendable obliquely downwardly directed tubular
nozzles (20).
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A tube filling machine

The present invention relates to a tube filling
machine, i.e. a machine for feeding of electrically
insulating powder into tubular electric heating elements.

Already'previously a tube filling machine 1is known
which machine is designed for feeding of & quantity of
powder into a tubular electric heating element to embed
therein a centrally disposed clectric resistance element.
The feeding of the powder takes place through one end of
the element through a channel formed by the space between
an outerrmost feeding tube adapted to be pushed into the
tube element, and a concentric innermost feeding tube,
which is inserted into the outermost feeding tube.

The previously known filling machine is provided with
special powder valves in each one of the spaces between
the outermoust and innermost feeding tubes.

The previously known filling machine has found a wide
spread marked, and it has been highly appreciated by the
end users.

However, it has been found that certain improvements
with respect to operational speed and ease in handling
would still be possible, and simultaneously maintenance
and servicing could be facilitated. Also some constructional
details could be simplified so as to reduce the costs and
make the f£illing machine less susceptible to operational
disturbances.

The present invention has aimed at providing a filling
machine that meets the just mentioned demands.

To that end, a tube filling machine according to the
present invention constitutes a machine for simultancous
filling of a plurality of tubular electrical resistance
elements comprising means for holding of a plurality of
clement tubes in a vertical position, support means Ior
supporting the lowermost ends of the element tubes and
simultaneously therewith holding the lowermost terminal
end of the resistance wire spiral, hooking means for
hooking up the uppermost terminal end of the resista:ce
wire, means for holding filling tubes which surround onc

resistance wire spiral each, wherein an insulation powder
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magazine is disposed laterally adjacent the filling tubes
and feeds the element tubes with insulating powder through
filling hoppers which are vertically movable and are fed
with predetermined amounts of insulating powder through
longitudinally retractable and extendable obliquely-
downwardly directed tubular nozzles.

The invention will be described in more details below
with reference had to the accompanying drawings.

Fig. 1 is a side-view of one embodiment of a f£illing
machine according to the invention with some portions oif
the machine left out to reduce the overall hight of the
figure;

Fig. 2 is a front:yiew, partly in section, of a tube
supporting portion of the machine in Fig. 1;

Fig. 3 is a side-view, partly in section, of a powder
filling portion of the machine in Fig. 1.

The filling machine according t¢ the invention has a
frame 10 which carries equipment necessary for operation
of the filling machine such as hydraulic cylinders 11 and
valves, not shown, for control thereof. Further, the frame
10 carries fixed brackets and mcvable brackets for the
element tubes, as well as the equipment necessary for the
powder filling.

Thus, at the upper end of the filling machine there
are disposed a plurality of fixed brackets 12, for instance
twentysix, which brackets 12 are disposed side by side in
a horizontal row. Each one of the brackets 12 is adapted
to hold a vertically depending rod 13 which has, at the
lowermost end thereof a hook, not shown, or a similax
member to secure one terminal of the electric resistance
wire spiral of a tube element underrmanufacture.

Below the row of brackets 12 there is disposed a
horizontal row of holding brackets 14 for filling tubes
15, one for each one of the twentvsix tube elements under
manufacture in the instant case.

The filling tubes 15 are very thin-walled and have a:
inner diameter only slightly exceeding the outer diameter
oif the electrical resistance wire spiral of the tube

clement, so as to permit passage of the resistance wvice
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spiral through the filling tube 15. Near or at its
lowerriost end each one of the f£illiing tubes 15 has =
number of lateral fins 16 which protrude radially and are
adapted to abut the inner surface of the respective
clement tubes 17 so as to position the filling tubes 15
centrally of the element tubes 17. It should be noted that
the outermost ends of the.fins 16 slide very easily

against the inner surface ‘of the respective elenent tube

17 due to the very restriéted contact area.

A bracket 18 holds a ¢ontainer 19 which constitutes a
magazine for the powder which is to form insulating and
supporiting material between the electrical resistance wire
spiral and the outer sheathing of the electrical tube
element, i.e. the element tube 17. Cf course, the general
purpose of the filling machine according to the present
invention is to f£ill the tubular elements with insulating
material from the magazine 19 in predetermined and correct
doses.

At its lower end the magazine 19 has obliquely dowaward-
ly directed nozzles 20 which are at least in part longituazn-—
ally movable. The expression at least in part is used to
denote that the nozzle 20 may be divided up into several
smaller tubes, out of which only one or a few may be
longitudinally movable.

The magazine 19 is adapted to cooperate with a vertical-
ly movable hopper 21 on a bracket 22. The lowermost
portiocn 23 of the hopper 21 is conical and has outer
dimensions so as to fit closely into the upper end ci the
element tubes 17.

The upper ends oi the elemcnt tubes 17 are held in
nosition during the filling by mcans of a holding mechauizn,
generally aenoted 24. That mechanism comprises two suspori.
nenbers 25a, 25b having recesses ror the element tubes 17,
and a horizontaliy movable clampiag means 26, by means o:
which the element tubes are locked to the holding mechanis.o.

A further brackev 27 carries a vibrator 28 which is
adapted to vibrate the element tubes i?rat a suitable
Irequency auring the filling. The vibrator 28 is vertically

¥

rovable and should, during the entire f£illing proucedure,

BAD_ ORIGINAL



10.

15

20

25

30

35

[

0147371
4

take the best possible position with respect to the amount
of powder that has already been admitted.

At their lowermost ends the element tubes 17 are
supported by means of a support 29 which has a plurality
of cup shaped recesses 30, viz. one recess 30 for each one
of the element tubes 17. Each cup shaped recess 30 has a
bore 31 in the bottom thereof to receive the terminal 32
of the resistance wire spiral. To seal off the space
between thé terminal and the element tube each element
tube is provided with a sealing plug, not shown.

Normally, the £illing machine according to the invention '
will be built for £filling of a larger number of tube
elements simultaneously. A suitable size of the machine
could mean a simultaneous filling of 20-30 tube elements.
By a suitable programming of the devices which control the
rovements of the machine it is possible to use the machine
for tubular elements of different lengths, which thus may
be filled in the machine without other steps than a simple
shift ot the program. The machine may also be utilized for

tubular elements of different diameters, but in such cases

- a few components have to be replaced by others with due

respect paid to the tube diameter in each particular case.
The operational sequence at the f£illing of tubular
elements may be as follows, whereby it is assumed all the
time that the nozzles 20 which protrude downwardly from
the magazine 19 are upwardly retracted, so that the
magazine 19 and the hopper 21 may pass each other in a
vertical path of movement. The nozzles 20.assume their
downwardly protruding position only for the short period
of time when the powder feeding takes place. In the
starting position the support 29 for the guiding cup
shaped recesses 30 should be in its lowermost position.
The vertical stroke of the support 29 is comparatively
short. The filling tube 15, the hopper 21 and the powder
magazine 19 should be rized into a position wherein the
lowermost edges thereof are disposed just about in level
with the lowermost end of the rod 13 which holds the hook
for connection of the resistance wire spiral. Then, the

element tubes are inserted into the element tube holder

LY
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24. Before that the element tubes may advantageously be
placed in a magazine which may hold the desired number  of
tubes. All of them may then be gripped by means of a
simple device and be simultaneously inserted into the
filling machine. In such a manner a time consuming insert-
ion of individual element tubes is avoided. Then, the
element tubes 17, the filling tubes 15 and the filling
hoppers 21 are elevated to their uppermost position, so
that the fastening hook for the resistance wire spiral is
made accessible. Prior to that the f£illing tube 15 may be
inserted into the element tube 17 by a short movement
downwardly, and similarly may the hoﬁper 21 or rather the
conical end portion 23 thereof be introduced into the end
of the element tube 17 by a short movement downwardly.

With the hooks for the resistance wire spirals made
accessible the spirals may be hooked up thereon. At this
moment the spirals are provided with terminals at both
ends, and at the lower end the terminal is provided with a
sealing plug which is adapted to make a seal between the
terminal and the inner surface of the element tube. Then,
the element tubes 17, the filling tubes 15 and the hoppers
21 are moved downwardly. As the tubes 17 are in their
lowermost position the support 29 is moved a short distance
upwardly so as to press the sealing plugs into the element
tube ends. Simultaneously, the hoppefs 21 move downwardly,
similar to the movement of the element tubes 17. Also the .
filling tubes 15 move downwardly so as to reach the
sealing plugs at the bottom end of the element tubes 17.
Then, the resistance wire spiral assumes a stretched
position within the filling tube 15. Now, the powder
magazine 19 is moved vertically into a proper position,
and the nozzles 20 are extended into the hoppers 21. In
that moment a connection between each one of the nozzles
20 and the powder magazine 19 is opened and the flow of
powder starts up. A

Simultaneously with the start of the powder flow the
vibrator starts, and as the filling of the tubes proceeds
the vibrator and the filling tubes move vertically upward-

ly. When a suitable amount of powder has been given off
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the nozzles 20 are retracted and the powder flow is
interrupted. The spced of movement of the filling tubes
and that of the vibrator need not be the same, but are in
both cases adapted to the particular kind of powder, the
element dimensions and other relevant factors.The moment
when the powder flow should be intérrupted may be controll-
ed e.g. by controlling the actual filling time or by
control inrdependence of the position of the filling tube.
When the filling of the element tubes 17 has been
completed a small additional movement upwardly of the
filling tubes 15 takes place, and also the hopper 21 is
moved upwardly. Simultaneously, the cup shaped guide
recesses 30 are moved downwardly which permits withdrawal
of the element tubes, advantageously by means cf the same
device as that which was once used for the insertion of

the element tubes 17 into the filling machine.
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Claims

1. 2 machine for simultaneous filling of a plurality
of tubular electrical resistance elements comprising means
(25) for holding of a plurality of element tubes (17) in a
vertical po;ition, support means (29) for supportinc the
lowermost ends of the element tubes (17) and siﬁultaneous-
ly therewith holding- the lowermost terminal end of the
resistance wire spiral, hooking means for hooking up the
uppermost terminal egd of the resistance wire, means (14)
for holding filling tubes (15) which surround one resistance
wire spiral each, wherein an insulation powder magazine
(19) is disposed laterally adjacent the filling tubes (15)
and feeds the element tubes (17) with insulating powder
through f£illing hoppers (21) which are vertically movable
and are fed with predetermined amounts of insulating
powder through longitudinally retractable and extendable
obliquely downwardly directed tubular nozzles (20).

2. A machine as claimed in claim 1, wherein the
filling tubes (15) at their lowermost ends are provided
with radially protruding lateral fins (16) adapted to
slidably bear against the inner surfaces of the element
tubes (17) so at to position the resistance wire spiral
centrally of the element tube.
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