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“IMPROVED TRANSFER MACHINE AND WORKING PROCESS”

* * ok *

Field of the Invention

This invention concerns in general multiple work position machine
tools, and refer's.in particular to an innovative transfer machine and to a
process for mechanical machining of_ items on such transfer machine.
State of the Technique

In the machining of items in series sector that require different
mechanical machining operations, automatic machines with several
sequential work positions are commonly used, such as transfer machines.

Every transfer machine basically comprises, in the range of a
supporting frame, an item holder table turning intermittently on an axis and
provided with gripping means, such as pliers or clamps, to hold each item
during the machining process, and one or more operating units in a
multitude of work positions envisaged in association with the item holder
table. Each starting rough item can be prepared as an element on its own or
achieved by cutting it in the shape of a billet from a continuous rod at the
moment it is loaded in a respective clamp of the item holder table.

Once in t/he machine however, each item follows a set course, carried
by the item holder table and transferred in succession to each of the work

stations for the specific operations to be carried out in sequénce according
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to the programmed cycle, starting from the load station up to the item
download station.

When starting from a continuous rod, the work process normally
énvisages: an advancement of the rod corresponding to the length of the
item required; blocking of a portion in a corresponding clamp of the item
holder table from time to time in line with the loading position; the cutting of
the rod just behind the blank to be separated; then the rotation of the item
holder table towards the successive work stations for the operations to be
carried out in sequence until the machined item has been completed and
downloaded.

However, a problem with this customary procedure lies in the
ilmpossibility of achieving a complete machining of the item in all its parts,
given that one of its portions is inserted and held by a clamp and therefore
not acéessible to any machining tools. Consequently, in order to be able to
completely machine every item, also in the part which was initially not
éccessible, machining starts with the initial machining of the part emerging
from the clamp, then the semi-machined part is re-positioned to reveal the
part in.itially hidden and to be able to carry out the machining also on the
latter part.

Having an item holder table provided with clamps, repositioning of
each item can be carried out by axial manipulation inside the clamp itself.
Having an item holder' table provided with clamps, such repositioning is
carried out by a manipulation that implies turning the item over so as to be
able to position and clamp the part previously machined and as a result be

able‘to access the part still to be machined. In the second case the clamps
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afe assembled on the periphery of the item holder table and positioned to
feceive the item in two different positions.
Objective and Summary of the Invention

Given the above premise, the objective of this invention is to propose
an innovative transfer machine with a prearrangement of the item holder
table and correlated operating units to carry out the work on each part of
each item, working in parallel on two opposite fronts of the item holder table
during .two complete rotations of the latter.

This objective is reached, according to the invention, with a transfer
hachine according to the preamble of claim 1 and where, the item holder
table has a first front face and a second front face at right angles to the
rotation axis and facing in opposite directions; said first front face of the item
holder table holds a first series of means of clamping the items facing
towards the first operating units for the first machining operations to be
carried out on each item, and said second front face of the item holder table
holds a second series of clamping means of the items facing towards the
second operating units for the second machining operations to be carried out
on each item, and in one of said work stations is envisaged at least a
manipulating device for picking up and transferring each item from one
clamping means on the first front face to a clamping means on the second
front face of the item holder table.

Brief Description of the Drawings

The invention will however be described in greater detail in the

continuation and made in reference to the enclosed diagrammatic drawings,

in which:
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Fig. 1 shows part of a transfer machine on a level with the item holder
table;

Fig. 2 shows a view from the front in an axial direction of the item
holder table according to arrow A in Fig. 1;

Fig. 3 shows a side view of the item holder table according to arrow B
in Fig. 2; e

Fig. 4 shows a top view of the item holder table according to arrow C
in Fig. 2.

Detailed Description of the Invention

The transfer machine partially represented in said drawings includes a
frame generically marked by the number 11, which holds an vitem holder
table 12 and, in relation to the latter, a number of working units 13, 13’
distributed and positioned according to requirements in several working
positions which, for example, may be eight, at equal angular distances and
numbered in sequence from 1 to 8 in Fig. 2.

The item holder table 12 is controlled and subject to intermittent
rotations on an axis 14, which in the drawing is horizontal. It has a first front
face 15 of intermittent rotations on an axis 14, which in the drawing is
horizontal. It has a first front face 15 and a second front face 15, at right
angles to the rotation axis and facing in opposite directions one from the
other. More in detail , the item holder table 12 is equipped with first series of
clamping means 16 on its first front face 15 and a second series of
clamping means 16’ on its second front face 15’.

Principally, all the clamping means 16, 16’ are parallel to lthe rotation

axis of the item holder table, and to the work position sequence on the side
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of the first front face 15 of the item holder table corresponding to as many
work positions on the side of the second front face of said item holder table.
However, all the clamping means 16, 16’ on the two opposite faces 15, 15’
of the item holder table are spaced angularly and similarly to the work
positions 1 — 8 so as to be conducted in sequence and positioned in
correspondence to each work position following the intermittent rotation of
said item holder table 12.

Said clamping means can be in the form of hydraulically controlied
grippers, and the clamping means 16 on a front face 15, even though facing
in opposite directions, are preferably, but not necessarily, coaxial to the
corresbonding clamping means 16’ on the other front face 15’ of the item
holder table 12.
| The clamping means 16, that is the grippers of the first series, are
facing towards some working units 13, whereas the clamping means 16’,
that is}the grippers, of the second series are facing towards other working
units 13’ on board the frame 11 of the traﬁsfer machine.
| Specifically, the machine described up to now has a load étation 17 of
the starting items, that coincides with the first work position 1 and which is
placed on the first front face 15 of the item holder table 12. Each starting
item can be prepared as an individual element or made up of a crop end
blanked from time to time from a continuous rod directly into the machine. In
this second case, in association with the item holder table 12 a feeder for the
intermittent advance of a continuous rod is provided and equipped with a
cutter 18, for example a circular type, to cut a length of the rod each time

after the end of the latter has been blocked by a clamping means 16 placed
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Considering again the first.face 15 of the item holder table, the
Working stations from 2 to 7 are equipped with working units 13 to carry out
in succession the initial machining on the part of each item projecting from
the relative clamping means 16. In line with the last station 8 on the side of
the first front face of the item holder table is provided at least a manipulator
device to transfer each item in succession from a first clamping means on
the first face to a clamping means on the second face of the item holder
table.

In the example illustrated a first transfer manipulator 19 transferring
from the first front face 15 side associated and interacting with a second
manipulator 20 on the opposite front face 15’ of the item holder table, is
provided.

Considering consequently the second face 15’ of the item holder table,
the station in line with the second manipulator 20 is to be regarded as the
load station 21 of the items on that side of the item holder table and the work
stations that follow are equipped with working units 13’ to carry out in
sequence the second machining process on the parts of each item
projecting from relative clamping means 16’, until the final download station
is reached where a handling device 22 is provided with pick-up and
downloader for each finished item.

The two transfer manipulators 19, 20 are subject to movements and
are managed so that following the first machining carried out by the working
units 13 on the part of the first face 15 of the item holder table, the first

manipulator 19 picks up the semi-finished item from the clamping means 16
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in line with it and transfers it to the second manipulator 20. In turn it receives
the item from the first manipulator and places it in the clamping means in line
with it on the opposite side of the item holder table.

It should be noted that the first manipulator will be suitable for picking
up the item by its part already machined, leaving free its part still to be
machined and up to that point held in respective clamping means, and that
the second manipulator will be suitable to receive and pick up the item by its
part still to be machined and to place it in the respective clamping means by
the part previously machined, in this way leaving the part still to be machined
expoéed.

Evidently, the clamping means 16 on the first face of the item holder
table are prepared to grip a part of the unprocessed initial item, whereas the
clamping means 16’ on the other side of the item holder table are set up to
grip tvhe machined part of the same item.

Practically the initial items are gripped in the clamping means on the
first face of the item holder table and machined in turn, each on a given part
during the first rotation of the item holder table with the first working units on
one side of the latter and, after the transfer, by means of the manipulator or
manipulators, to the clamping means on the second face of the item holder
table to be machined, each on the remaining non-machined part during a
second rotation of the item holder table followed by the unloading of them
from the machine.

Finally, it should be noted that the clamping means on the item holder
table can be set up individually so as to receive, carry and machine a single

item at a time in each work position. Otherwise, as shown in the drawings
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and with the aim of doubling production, the clamping means on the item

holder table can be paired so as to receive, carry and machine pairs of items

in parallel in each work position. In this case the feeders in the load station

of the items, the working units in each work position, the transfer

5 manipulators and the final download manipulators will all have to be doubled.



WO 2009/081443 PCT/IT2008/000781

10

15

20

“IMPROVED TRANSFER MACHINE AND WORKING PROCESS”
* * % %
CLAIMS

1. Transfer machine comprising a support frame, an item holder table
supported on said frame and subject to intermittent rotations around an axis,
a number of stationary work positions in association with the item holder
table and each including - at least one working unit, and a plurality of
clamping means on board the item holder table to hold and carry each item
in sequence to be machined in each work position following the intermittent
rotation of the item holder table starting from a loading station of the starting
items up to a downloading station of the finished items, characterized in that
said item holder table has a first front face (15) and a second front face (15)
at right angles to the rotation axis and facing in opposite directions, and in
that said first front face of the item holder table caries a first series of
clamping means (16) of the items facing towards first working units for first
machihing operation to be carried out on each item and that said second
front face of the item holder table carries a second series of clamping means
(16’) of the items facing towards second working units for second machining
operations to be carried out on each item , and in that in one of said work
statiohs at least one manipulator device is provided to pick up and transfer
each item from at least a clamping means on the first front face to at least

6ne clamping means on the second front face of the item holder table.
- 2. Transfer machine according to claim 1, wherein the clamping

means (16, 16’) on said front opposite faces are parallel to the rotating axis
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of the item holder table, with the clamping means on one front face facing in
opposite directions to those of the other front face.
| 3. Transfer machine according to claims 1 and 2, wherein the
clamping means on a front face are coaxial to the clamping means on the
other front face of the item holder table, the clamping means being in the
form ‘of hydraulically powered pliers or clamps.

4. Transfer machine according to claims 1 and 2, wherein the
clamping means on a front face are staggered compared to the clamping
means on the other front face of the item holder table, the clamping means
being in the form of hydraulically powered pliers or clamps.

5. Transfer machine according to any of the previous claims, where
the items to be machined are cut from continuous rod, wherein the loading
station of the starting items is positioned close to the first front face (15) of
the item holder table and coincides with a first work position, and wherein, in
association with said Ioading station a feeder is provided for intermittent
advance of a continuous rod and with a shears to cut the continuous rod into
I‘engths.

6. Transfer machine according to any of the previous claims, wherein
the clamping means on thé-first front face of the item holder table are
designed to receive and block a portion of each starting item during the initial
fnachining operations of the remaining part of the length itself, and the
clamping means on the second front face of the item holder table are
designéd to receive and block an already machined part of each item not
machined previously.

7. Transfer machine according to any of the previous claims, wherein
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the at least one transfer manipulator device is designed and actuated, to

take already machined part of each item.

8. Transfer machine according to any of the previous claims, wherein
two opposite transfer manipulator devices (19, 20) are provided, one to take
a machined part with each item and the other to take a non-machined
function with each item.

9. Transfer machine according to any of the previous claims, wherein
the clamping means on the item holder table are single to receive, carry and
work aA single item at a time in each work position.

10. Transfer machine according to claims 1 — 3, wherein the clamping
heans on the item holder table are paired so as to be able to receive, carry
and work pairs of items in parallel in each work position, and wherein the
feedefs in the items load station, the working units in each work pdsitioh, the
transfer manipulator if the download manipulators are all double.
| 11. A process for multiple machining of items in a transfer machine
having an intermittent item holder table rotating on an axis, according to any
of the brevious claims, including the steps of:

feeding each starting item to the first clamping means positioned on a
first front face of a item holder table,

carrying in turn each starting .item in line with several working units to..
carry out first machining operations starting from a first to a last work stations
during a first rotation of said item holder table;

releasing and mechanically transferring one at a time each semi-
finished item from the clamping means on said first front face of the item

holder table in said final work station to corresponding clamping means on a
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- carrying each semi-finished item one at a time in line with other
workinQ units to carry out second machining operations during a second
rotation of said item holder table concomitant with the first machining
6perations carried out on the items in the first clamping means,

downloading the item after the second machining operations.

i2. Process according to claim 11, in which every starting item is a
pre-cut or pre-shaped element.

13. Process according to claim 11, in which every item is made up of
a Iength sheared from a continuous rod directly in the machine in line with a

feeder.



PCT/IT2008/000781

I ‘b1 €}

9l et © S

J

1/2

WO 2009/081443

\\
\\\\\/ \ ‘

B LT
i @F ZERN {@))
- \//%///,%/ \\\\\\\\/ vl

= a0 L mlW \ (9 \W\ v
| H= M. - \//// D
o BN
” o //////W/%/////////////v\u @ \. 9l
\ ol ,@\o R &
ol y \ 2 4/



PCT/IT2008/000781

2/2

WO 2009/081443

¥ "bI4
£ b1d

/“

N

N

11| N

AN L IN 0Z
T 1L = rk =T u_ n\
/mb - muﬂ\i e
L = NI . 1
i v Ll Imﬁ i
= \H NI
- VN |
| B i M @._H_Jm
= \f — 7

A A A A4



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings

