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ABSTRACT: This disclosure relates to an apparatus for
producing sheet metal plates having reinforcing members
welded thereon, particularly ribbed ship’s plates, of the kind
comprising a feed device for the sheet metal plates, a device
for mounting said reinforcing members on to the plates and
means for welding said reinforcing member to said sheets.
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APPARATUS FOR PRODUCING SHEET METAL PLATES
HAVING REINFORCING MEMBERS WELDED THEREON

BACKGROUND OF THE INVENTION

In known apparatuses of the foregoing kind lifting devices
have been used for mounting or positioning the reinforcing
members on the sheet metal plates which are moved through
the mounting station, being effected from above by means of
the lifting devices. Such arrangement has drawbacks from the
operational and constructional points of view, in particular it
is difficult so to align and secure the reinforcing members,
when the latter are freely mounted in position from above,
that precise dimensional accuracy of the welding joint is en-
sured, and so that the reinforcing members can be prestressed,
along the length thereof, so as to compensate thermal stresses
due to welding. In practical operation there is the drawback
that transportation of the reinforcing members by a lifting
device in the region of the mounting station is dangerous and
entails the time-consuming provision of safety precautions for
the avoidance of accidents during working.

The invention has an object of providing an apparatus
mount which eliminates the above-mentioned drawbacks and
makes it possible to mount or position the reinforcing mem-
bers on the sheet metal plates in a safe manner and to align
and hold these reinforcing members on the plates in rapid ald
reliable manner. In achieving this object the invention is based
on the principle that stationary means must be provided in the
mounting station for aligning and holding the reinforcing
members, these stationary means being capable of applying
comparatively great forces which are required, by simple and
uncomplicated means. However, as such a device for aligning
and clamping the reinforcing members would constitute an
obstruction to lowering the latter into position from above,
these reinforcing members must be introduced into the
mounting station from the side, rather than from above.

SUMMARY OF THE INVENTION

The present invention consists in an apparatus for produc-
ing sheet metal plates having reinforcing members welded
thereon, particularly ribbed ship’s plates, comprising a feed
device for the sheet metal plates and device for mounting or
positioning the reinforcing members on the sheet metal plates
prior to welding, said mounting or positioning device includ-
ing clamping means, arranged in stationary manner in a
mounting station, for said reinforcing members and of a feed
device for horizontally moving the reinforcing members over a
transverse guide which is located in the vicinity of a feed path
for the sheet metal plate and extends transversely to the
direction of feed of the sheet metal plate, so that the reinforc-
ing members after leaving the transverse guide, slide over the
sheet metal plate and reach their mounting position, welding
means being provided in said mounting or positioning station
for welding said reinforcing members to said sheet metal
plates. In this manner it is possible to avoid an arrangement
whereby the reinforcing members are transported in
suspended manner in the region of the mounting and welding
station, and at the same time to provide suitable stationary
means for aligning and clamping the reinforcing members on
the sheet metal plates in the mounting station. The whole
working cycle is in this manner accelerated to a considerable
extent and both operational and constructional advantages are
thereby obtained.

DETAILED DESCRIPTION OF THE INVENTION

The device for introducing the reinforcing members con-
veniently consists of a slide member which is capable of mov-
ing along the transverse guide and which is provided with a lug
adapted to engage the trailing end of the reinforcing member.
In order to facilitate the introduction of the reinforcing mem-
bers smoothly and reliably into the transverse guide, the latter
advantageously consist of a channel section provided with
supporting rollers in its bottom and with, at its sides, lateral
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2

guide rollers for engaging the reinforcing members, the latter
being introduced into the channel section from above by
means of a lifting device; the rails for supporting the slide
member may be arranged in the side walls of the guide chan-
nel section and halfway up the latter.

The clamping device in the assembly and welding station is
conveniently provided with a bridge which freely extends
above the whole width of the sheet metal plate; groups of ad-
justable clamping elements are arranged on this bridge and
preferably consist of a group of downwardly-acting holding
members and of a group of laterally-acting holding members.
The downwardly-acting holding members are in the form of
simple plungers which may be actuated hydraulically. The
laterally-acting holding members may be in the form of pairs
of oppositely movable clamping elements which engage both
sides of the reinforcing member. The laterally-acting holding
members are conveniently arranged on slide members which
are movable up and down, are guided in the bridge, are forked
in their lower region and engage the reinforcing member.

In order that the invention may be more readily understood,
reference is made to the accompanying drawings which illus-
trate diagrammatically and by way of example, one embodi-
ment thereof, and in which:

FIG. 1 shows an elevation of the apparatus;

FIG. 2 is a cross section taken along the line [I-1l of FIG. 1;

FIG. 3 is an end view of the apparatus shown in FIG. 1, as
seen from the right in the FIG.;

FIG. 4 is an elevation of the slide member used in the device
shown in FIG. 1 for introducing the reinforcing members;

FIG. § is a plan view of FIG. 4;

FIG. 6 is an enlarged cross-sectional view through the chan-
nel for introducing the reinforcing elements, taken along the
line VI-VIof FIG. 1;

FIG. 7 is a cross-sectional view through the assembly and
clamping station of the apparatus, taken along the line VII-VII
of FIG. 1, with a downwardly-acting securing member of the
clamping equipment;

FIG. 8 is a cross-sectional view through the assembly and
clamping station, taken along the line VII-VIII of FIG. 1,
showing a laterally acting securing member of the clamping
station;

FIG. 9 is a cross section through a carriage provided for
feeding the sheet metal part through the assembly and welding
station.

FIG. 10 is a device for placing the lower abutment for the
sheet metal plate in the assembly station;

FIG. 11 is a cross section taken along the line XI-XI of FIG.
10;

FIG. 12 is an elevation of the device for shifting the laterally
acting securing members;

FIG. 13 is a plan view of FIG. 12;

FIG. 14 is an end view similar to that of FIG. 2, but enlarged
and in greater detail;

FIG. 15 is an enlarged partial side elevation of the welding
head shown in FIG. 14; and

FIG. 16 shows a circuit diagram for a pneumatic mechanism
for shifting the welding head.

Referring to the drawings, the apparatus shown therein
serves to produce sheet metal plates P having reinforcing
members S welded thereto. The reinforcing members S may,
for example consist of T-sections having an upper flange por-
tion F (FIG. 2).

The sheet metal plate P is moved in the direction p' (FIG. 2)
by a plate feeding means on a roller track 1 through an as-
sembly or mounting and welding station 2, the movement
being intermittent or stepwise, each step corresponding to the
lateral distance A between the reinforcing members S.

While the plate P is stationary, the reinforcing members S
are introduced, transversely to the direction of feed p! of the
plate P, that is in the direction S!, into the assembly and weld-
ing station 2. The feed device 3 is provided for this purpose.
The feed device 3 for feeding the reinforcing members S com-
prises a transverse guide channel 4 (FIG. 6) which has sup-
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porting rollers § in lts bottom and is provided at each of its
sides with a group of guide rollers 6, 7, 8. The channel 4.is
formed by a frame which is provided with pairs of columns 9
spaced apart from oneanother and serving as supports for the
guide rollers 6, 7, 8. The reinforcing members S are lowered
from above into the guide channel 4 by means of a mobile
crane which is not shown in the drawing.

The reinforcing member S introduced into the channel 4 is
thrust, by a slide member 10 (FIG. 4) having a lug 11, in the
direction S! into the station 2, where, sliding over the plate P
which has been advanced to the correct point, the member S
reaches the correct position in relation to the plate P.

The slide member 10 comprises a tubular support and is
adapted to travel on U-shaped supporting rails 12, which are
arranged in the supporting columns 9 of the guide channel 4.
For this purpose the slide member 10 is fitted with supporting
rollers 13 and with lateral guide rollers 14. The slide member
10 is moved back and forth by an endless chain drive 15.
FIGS. 4 and 5 only show the ends of the endless drive chain 15
which engage lugs 16 on the slide member 10.

There is further provided in the assembly and working sta-
tion 2, for the purpose of ‘properly aligning and securing the

.iutroduced reinforcing members S, an adjusting and clamping
means which will hence forth be referred. to as the clamping
device 17 (FIG. 1).

The clamping device 17 is supported by a bridge 18 (FIG.
7), which freely extends above the entire width of the sheet
metal plate P-and on which there are arranged two groups of
adjustable clamping elements constituted by a group of
downwardly-acting securing members 19 and a group of
laterally-acting holding members 20 (FIG. 1). The
downwardly-acting securing members 19 are in the form of
hydraulically actuated plungers. The laterally-acting holding
members 20 are provided with oppositely movable pairs of
clamping elements 21 (FIG. 8) which engage on the two op-
posite sides -of the T-section reinforcing member S. The
clamping elements 21 of the laterally-acting holding members
20 are arranged on slide members 22 which are movable up
and down, are forked in their lower region and engage the
reinforcing member S. The slide members 22 are movable up
and down on pairs of rollers 23 in the supporting bridge 18 by
means of a lifting chain 24. The clamping elements 21 are
movable into or out of the clamping position by a hydraulic
drives 25 (FIGS. 12 and 13). When the slide members 22
move downwards the clamping elements 21 are in their rest or
retracted position in which the whole width of the fork formed
by the slide members 22 is free to receive the reinforcing
member 8. In the working position of the clamping elements
21 the slide members have been lowered to the limit of their
downwards stroke, and the clamping elements 21 are pressed
by the hydraulic drives 25 against the lower end of the rem-
forcing member S positioned on the plate P.

The device provided for positioning the clamping elements
21 is so formed that first of all one of the clamping elements,
for example the left-hand clamping element 21 in FIG. 8, is
pushed forward against the reinforcing member S by its
hydraulic drive 25 until it abuts against a stop but adjustably
rigidly attached to the slide member 22 and at the same time
also pushes the reinforcing member S forward out of the posi-
tion which it assumes when introduced into the assembly sta-
tion 2, into the desired correct position. When the left-hand
clamping element 21 has thus been brought into its required
position of abutment, the right-hand clamping element 21 is
pushed from the other side by its hydraulic drive 25 so as to
press against the reinforcing member S but with somewhat
reduced force so as to prevent any possibility of the left-hand
clamping element 21 from disengagement with the reinforcing
members S. For this purpose the hydraulic drives 25 are pro-
vided with means enabling them to exert variable clamping
pressures.

FIGS. 12 and 13 show a device serving for hydraulically
shifting the clamping elements 21. All the clamping elements
21 on the same side of the reinforcing member S are actuated
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by a common hydraulic linear piston drive 25, a rocker 34 of
which engages a carrier 35 for the ‘clamping elements 21,
while parallel movement of the support 35 is ensured by guide
arms 36.

When the laterally acting holding members 20 with their
clamping elements 21, have aligned the reinforcing member S,
the downwardly-acting -holding members 19 descend and
press the reinforcing member S firmly onto the plate P. The
laterally-acting holding members 20 with their clamping ele-
ments 21 are then released and raised into their inoperative
position, so that the welding seam is exposed for welding.

The laterally-acting holding members 20 can be connected
firmly together by means of cantinuous supports 28 which in-
terconnect the arms of the forked slide members 22. The
laterally-acting holding members. 20 are thus arranged for
common upwards and downwards movement.

In order to be able to guide the sheet metal plate P in

precisely aligned manner through the assembly and welding

station 2, two synchronously driven feed clamps 29 (FIG: 9)
are provided on one side, that is on.the left-hand side in FIG.
1, of the feed track 1. These clamps are intended to be actu-
ated by a hydraulic cylinder 30 and are supported by carriages
31, which move on a rail 32 disposed in the direction of feed.
The clamps 29 are adjustable transversely to the direction of
feed p', so as to align the plate P in the machine, A hydrduhc
posmonmg device 37 is provided for this purpose.

There is arranged, in the assembly and welding station 2 and
below the clamping device 29 within the feed track 1 for the
plate P, a beam-shaped abutment 38 (FIG. 10), which-extends
over the entire length of the station 2 and is adjustable in
height so as to compensate thermal stresses, occurring during
welding, by prestressing the plates P. The height adjustment of
the abutment 38 is effected by wedges 39 which are located
below the abutment 38 and are movable by means of a
hydraulic piston drive 40. The height of the abutment 38 is in-
finitely variable by means of the hydraulic drive.

A welding carriage 41 (FIG. 14) is movable in the longitu-
dinal direction on the bridge 18 of the clamping device 17,

running on rails 42 by means of supporting rollers 43 and on-

rails 45 by means of lateral guide rollers 44. The carriage 41
comprises a transverse head, which is located over the bridge
18, and supporting members for the welding equipment and its
drive means, these supporting members projecting
downwardly on each side of the bridge 18 and being described
in greater detail herein below.

Two separate driving motors 46 and 47 are provided and
the drive mechanism shaft 48 is adapted to be alternately con-
nected to these motors by way of couplings. More specifically,
there is provided a variable speed DC motor 46, by means of
which the welding equipment can be moved, in the course of
welding, with continuously adjustable, and relatively low,
speed, and sliding armature motor 47 by means of which the
welding equipment can be rapidly moved from the welding
position to and from the point at which welding is to be ef-
fected. By actuation of the sliding armature it is possible
shortly before the particular welding position has been
reached, to switch over to low speed for the purpose of achiev-
ing a precise adjustment to the required welding position,

from which the working stroke of the welding equipment can.

be performed by means of the variable speed DC motor 46.
The welding equipment comprises welding heads 49 which
are adjustable vertically and laterally and of which one is
disposed on each side of the reinforcing member S to be
welded on, these welding heads 49 carrying conventional
welding tools 50, 51 to be applied on both sides of the weld
seam. The welding head is carried by a first, substantially ver-
tical linear piston drive 52, 53 (FIG. 15) and for this purpose
is suspended in pivotable manner at 54 on the lower end of the
piston rod 53 of the linear piston drive. Guide rods 55 of the
welding head 49 run in roller guides 56. These roller guides 56
and the cylinder 52 of the vertical linear piston drive are
suspended from a slide member 57, which is movable on rails
58 at the lower ends of the lateral supports of the carriage 41,



3,561,663

5

and are displaceable by means of a second, horizontal linear
piston drive 58 and 59 respectively arranged on the welding
carriage 41.

The two linear piston drives 52, 53 and 58, 59 are driven
pneumatically. Their circuit is shown in FIG. 16.

The welding head 49 with its holder rests, in the region of
the welding seam, with only part of its weight on the sheet
metal plate P and is therefore provided with a pneumatic pres-
sure relief device. For this purpose the vertical linear piston
drive 52, 53 is connected to a nonreturn valve 63 connectable
to two supply ducts 60 and 61 leading from the source 62 of
pressure medium. - The supply duct 60, provided for
downwards travel in the welding position, contains a pressure
reducing valve 64, while the other supply duct 61, provided
for upwards movement, contains a control valve 65 which can
be switched on or off. There is further provided, in the con-
necting duct 66 between cylinder 52 of the linear piston drive
and the valve 63; a choke 67 for smoothing pressure surges.
The valve 65, which can be switched over electrically, is also
provided with a pressure relief valve 68, which acts for a short
time durlng the switching phase of the valve 63, The equlp-
meht miy, fot example be so operated that, when there is an
unreduced pressure of 6 atmospheres from the pressure medi-
um source 62, the pressure below the pressure reducing means
64 is only 3 atmospheres in this manner it is ensured that, dur-
ing downward travel, there is a reduced pressure of 3 at-
mospheres below the piston 53 of the linear piston drive and
during upward travel a full pressure of 6 atmospheres prevails.
The operating pressure is arranged to be such that the weight
of the welding head 49, when travelling downwards, exceeds
and overcomes the pneumatic pressure of 3 atmospheres,
whereas when travelling upwards the gravitational force of the
welding head is over come by the higher pressure of 6 at-
mospheres.

It is also possible to incorporate in the supply line 69 to the
horizontal linear piston drive 58, 59 a pressure reducing valve
70 of, for example 6—4 atmospheres and also a pressure
thrust choke 71. In conventional manner an electrically
operated reversing valve 72 is incorporated for reversing the
direction of the horizontal movement.

Many modifications and embodiments are possible within
the scope of the invention in accordance with the appended
claims. Thus the downwardly-acting holding members and the
laterally-acting holding members could be differently con-
structed and, for example take the form of pressure pads. It
would also be possible for the laterally-acting holding mem-
bers not to be firmly interconnected, but to arrange them
separate from one another so that they could be operated in-
dividually. The reinforcing members S could alternatively be
brought into the assembly and welding station 2 by auxiliary
devices in the form of horizontally movable carriages. How-
ever, the above-described manner of introducing the reinforc-
ing members $ by simply pushing them over the sheet metal
plate P has proved advantageous in practice and is distin-
guished by extreme simplicity of the apparatus. .

Iclaim:

L. An apparatus for producing sheet metal plates having
reinforcing members welded thereon, comprising a transport
device for the sheet metal plates and device for holding the
reinforcing members in a substantially upright position on the
sheet metal plates prior to welding, said holding device includ-
ing clamping means arranged in stationary manner in a mount-
ing station for holding said reinforcing members on said
plates, a feed device comprising means for horizontally mov-
ing the reinforcing members, stationary transverse guide
means located adjacent the feed path of the sheet metal plate
and extending transversely to the direction of feed of the sheet
metal plate, through which said reinforcing members are
moved by said means for horizontally moving, whereby said
reinforcing members, after leaving the transverse guide, slide
over the sheet metal plate and reach their mounting position,
welding means being provided at said holding device for weld-
ing said reinforcing members to said sheet metal plates while
secured by said holding device.
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prises a slide member which is movable along the transverse
guide and has a lug adapted to engage the trailing end of the
reinforcing member.

3. An apparatus as claimed in claim 2, wherein the trans-
verse guide comprises a channel section provided at its bottom
with supporting rollers and at its sides with lateral guide rollers
for the reinforcing member, the latter being adapted to be in-
serted from above into the said channel section.

4. An apparatus as claimed in claim 3, wherein supporting
rails for the slide member are provided halfway up to the guide
channel section and in the side walls thereof.

5. An apparatus as claimed in claim 1, wherein said the
clamping means is provided with a bridge freely extending
above the entire width of the sheet metal plate, groups of ad-
justable clamping members being disposed on said bridge.

6. An apparatus as claimed in claim 5, wherein the clamping
means includes a group of downwardly acting holding mem-
bers and a group a laterally-acting holding members.

7. An apparatus as claimed in claim 6, wherein the
downwardly-acting holding members consist of hydraulically
netuated plungers.

8. An apparatus as claimed in claim 6, wherein the laterally
acting holding members are provided with pairs of oppositely
movable clamping elements which engage on both sides of the

'reinforcing members.

9. An apparatus as claimed in claim 8, wherein the lateraily-

acting holding members are arranged on slide members which
1 are capable of travelling upwards and downwards, are forked
in their lower region, and engage the reinforcing member.
¢ 10. An apparatus as claimed in claim 9, wherein the
laterally acting holding members are connected together by
‘ continuous support members which interconnect the arms of

the forked slide members.
i 11. An apparatus as claimed in claim 10, wherein a beam-
} shaped abutment is arranged within the feed path for the sheet
s metal plate, said abutment being adjustable in its height by
. means of wedges which are arranged on its underside and are
! provided with drive means for their horizontal displacement.
5 12. An apparatus as claimed in claim 10, with a welding car-
{ riage movably arranged on the bridge of the clamping device,
I wherein two separate drive motors are provided to which a
i drive mechanism shaft is alternately connectable by means of
clutches, one of said motors being a variable speed DC drive
{ motor for effecting a variable speed movement during weld-

 ing, and the other being a sliding armature motor for effecting
-a rapid movement from and to the welding point.
. 13.-An apparatus as claimed in claim 10, with a welding
i head which is adjustable in height and laterally, wherein the
-welding head is carried by a first, substantially vertical, linear
piston drive, whose other part is carried with the movable part
.of a second, substantially horizontal, linear piston drive
secured to the welding carriage. S

14. An apparatus as claimed in claim 13, wherein the weld-

ing head is provided with a roller guide. -

15. An apparatus as claimed in claim 13, wherein the linear

_piston drives are operated pneumatically.

16. An apparatus as claimed in claim 13, wherein the weld-
ing head only rests with part of its weight on a support being
provided with a pressure relief device acting thereon.

17. TAn apparatus as claimed in claim 16, wherein the ver-
tical linear piston drive constituting the pressure relief device
for the welding head, is subject to different pressures when
travelling upwards and when travelling downwards, both these
pressures being upwardly directed and of a magnitude such
that the pressure difference between the hydraulic or pneu-
matic pressure and the gravitational force of the welding head
is alternately positive (upward travel) and negative.

18. An apparatus as claimed in claim 17, wherein the verti-
cal linear piston drive is connected to a one-way valve, which
is adapted to be switched between two supply ducts leading
from the pressure medium source and wherein one of the said
supply ducts, provided for downward travel into the welding

. .!9 position, contains a pressure reducing device and the other
2. An apparatus as claimed in claim 1, wherein the feed -
device for horizontally moving the reinforcing members com-

supply duct, which is provided for upward travel, incorporates
a slide valve adapted to be switched on or off as required.



