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WORKPIECE TRANSFER SYSTEM FOR 
STAMPING PRESS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. patent 
application Ser. No. 10/805,787 ?led Mar. 22, 2004. 

FIELD OF THE INVENTION 

[0002] This invention relates to transfer systems for trans 
ferring Workpieces betWeen successive die stations in a 
stamping press and also to a carriage component for use in 
such systems. 

BACKGROUND OF THE INVENTION 

[0003] The manufacturing industry, and in particular the 
metal fabrication and stamping industries, commonly utiliZe 
automated systems that alloW a Workpiece to be conveyed or 
transferred betWeen equally spaced Workstations Where par 
ticular operations are carried out. For example, many metal 
parts on automobiles and appliances are formed by means of 
a stamping procedure employing a series of dies that are 
situated on a number of aligned and equally spaced Work 
stations Within the bed of a transfer press. The part is formed 
progressively from a Workpiece upon each stroke of the 
press. Automated transfer systems are typically employed to 
grasp the Workpiece, remove it from one set of dies and then 
transport the Workpiece laterally through the press bed to the 
next adjacent Workstation Where it Will be stamped a second 
time With a further set of dies upon the next stroke of the 
press. 

[0004] Apress transfer system utiliZed in conjunction With 
a typical multi-stage press commonly includes at least one 
transversely oriented transfer rail situated adjacent to the 
press bed and aligned With the various Workstations. 
Depending upon the particular application and the press 
layout, a single transfer rail may be positioned along one 
side of the press bed or, alternatively, a separate transfer rail 
may be located on each side of the bed of the press. 
Regardless, the primary function of the transfer rail is to 
provide a mechanism by Which tools, generally referred to 
as grippers or ?ngers, may be supported adjacent to the 
Workstations and moved to alloW a Workpiece to be grasped 
and transported to the next Workstation. 

[0005] Movement of Workpieces from Workstation to 
Workstation involves the movement of the transfer rail in 
What usually amounts to a relatively complex three-dimen 
sional manner. Described generally, this movement involves 
(i) moving the rail toWard the Workstation such that the 
grippers or ?ngers may grasp the Workpiece (referred to as 
movement in the Y-axis direction); (ii) lifting the rail 
upWardly to remove the Workpiece from the dies of a 
particular Workstation (referred to as movement in the 
Z-axis direction); (iii) moving the rail longitudinally and 
parallel to the press bed to align the Workpieces With the next 
adjacent Workstation (referred to as movement in the X-axis 
direction; (iv) loWering the rail to alloW the grippers to place 
the Workpieces onto the next adjacent set of dies (Z-axis 
movement); (v) retracting the rail from the Workstation 
(Y-axis movement) to extract the grippers from the press bed 
so they are not damaged With the next stroke of the press; 
and, ?nally, returning back to the starting position (X-axis 
movement). 
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[0006] The primary reason for utiliZing a press transfer 
system in fabrication and stamping operations is to maxi 
miZe production ef?ciency by increasing the throughput of 
a production line. A press and its related equipment in a 
stamping or fabrication facility represent a signi?cant capital 
investment for a manufacturer. In order to maximiZe the 
return on that investment there is a desire to maintain presses 
in continuous operation and to maximiZe the number of 
Workpieces moving through the press over a given length of 
time. As a result others have devoted a considerable amount 
of effort into the design of transfer rails and the mechanical, 
hydraulic and/or pneumatic systems that drive transfer rails 
in the complex three-dimensional manner described above. 

[0007] Most transfer systems are limited to one direction 
of part ?oW. Prior to purchasing a transfer system, generally 
the manufacturer must consider Which direction of part How 
is required and choose the transfer system accordingly. In 
left-right part How, the siZe of the parts that can be stamped 
and transferred is limited by the Width (front-back) of the 
bed of the press or the corresponding WindoW betWeen press 
columns, Whichever is smaller. Press beds are normally 
rectangular in shape, having their left-right Width signi? 
cantly greater in siZe than the front-back Width, alloWing for 
a greater number of progressive stations in left-right part 
?oW, relative to front-back. In front-back part How, the 
left-right Width of the Workstation can be signi?cantly larger 
than for left-right part ?oW Workstations Which alloWs for 
parts With large blank Widths (left-right) to be used. Because 
the bed is rectangular in shape and the front-back Width is 
smaller than the left-right Width, the number of progressive 
stations that can ?t on the bed in this direction is limited. 

[0008] In summary, if the manufacturer chooses to pur 
chase a transfer system for left-right part How, the maximum 
alloWable siZe of the blanks to be formed Will be limited by 
the front-back Width of the press bed or corresponding 
column WindoW. If the manufacturer chooses to purchase a 
transfer system for front-back part How, the maximum 
alloWable siZe blanks to be formed Will be signi?cantly 
increased With respect to maximum siZe in the let-right part 
?oW direction, but the number of progressive Workstations 
Will be limited by the smaller front-back Width of the press 
bed. 

[0009] US. Pat. No. 4,577,748 Which issued Mar. 25, 
1986 to M. S. Willett, Inc. describes a transfer system that 
has transfer bars mounted on a frame Which moves longi 
tudinally as a unit. The bars move transversely on the frame. 
A drive box mounted on a side of the frame has transverse 
and longitudinal drive levers. The longitudinal drive lever 
has a roller Which slides in a transverse track in one of the 
transfer bars to drive the frame forWard and rearWard and the 
transverse drive lever is pivotably connected to a link Which 
is pivotably connected to a pivotably mounted crank arm. 
There are also carriages movable along upWardly and out 
Wardly slanted slide assemblies mounted on the transfer 
bars. HoWever, this knoWn transfer apparatus is only 
designed to move the Workpieces through the Workstations 
in the left-right ?oW direction relative to the press. 

[0010] US. Pat. No. 4,887,446 Which issued Dec. 19, 
1989 to J. H. Maher also describes a system for transferring 
Workpieces through a series of linearly aligned Workstations. 
The Workpieces are transferred along an X-axis by a plu 
rality of Workpiece gripping ?ngers mounted on a transfer 
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rail. Independently supported actuator units are provided 
Which have a lateral arm to support the transfer rail and to 
impart up and doWn and back and forth movement to it. The 
transfer mechanism can be coordinated With operation of the 
press. However, in this knoWn system, the individual actua 
tor units are simply ?oor mounted by means of castors Which 
permit each unit to be moved When required. Again, this 
transfer system is only set up for a left-right How of the 
Workpieces from one Workstation to the next. 

[0011] According to one aspect of the present invention, it 
is one object of the invention to provide a transfer system 
Which employs four mounting heads that are independently 
movable on tWo support beams and that are each selectively 
connectible by means of a bar to another of the mounting 
heads for the purpose of transferring the Workpieces either 
in a left-right ?oW direction or in a front-back ?oW direction 
relative to the press. 

[0012] According to another aspect of the invention, it is 
another object of the invention to provide a transfer system 
that includes at least one improved mounting head horizon 
tally movable on a horizontal support beam, this improved 
mounting head including a coupling for detachably connect 
ing a mounting bar for supporting Workpiece grippers, a 
lateral transfer mechanism for moving the coupling in a 
front-back direction and a vertical transfer mechanism for 
moving the coupling vertically. 

[0013] According to yet another aspect of the invention, it 
is an object of the invention to provide an improved carriage 
apparatus for use in a transfer system, this carriage apparatus 
including a primary carriage body adapted for mounting on 
a horizontally extending support beam for substantially 
horizontal movement, a secondary support body mounted 
for vertical movement on the carriage body, and an elongate 
support member mounted for substantially horizontal move 
ment on the secondary support body in a front-back direc 
tion relative to the press during use of the transfer system. 

SUMMARY OF THE INVENTION 

[0014] According to one aspect of the invention, there is 
provided a transfer system for transferring Workpieces 
betWeen successive die stations in a stamping press having 
a left side, a right side, a front side and a back side, and 
including at least one elongate bar having a series of 
Workpiece grippers mounted thereon for engaging Work 
pieces at the successive die stations. A primary support 
arrangement is provided and is adapted for mounting adja 
cent the stamping press. TWo elongate support beams are 
mounted on the primary support arrangement and positioned 
on ?rst and second opposite sides of the press during use of 
the transfer system. TWo mounting heads are mounted on 
each of these support beams and are horizontally movable 
on their respective support beam. Each mounting head is 
independently movable on its respective support beam and 
is selectively connectible by means of one of the at least one 
elongate bar to either the other mounting head mounted on 
the same support beam for the purpose of transferring the 
Workpieces in a left-right ?oW direction relative to the press 
or an opposing one of the mounting heads mounted on the 
other support beam for the purpose of transferring the 
Workpieces in a front-back ?oW direction relative to the 
press. Each mounting head includes a coupling for detach 
ably connecting one of the at least one bar to the mounting 
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head, a vertical transport mechanism for moving the cou 
pling vertically, and a lateral transport mechanism for mov 
ing the coupling in front-back direction relative to the press. 
The transfer system also includes longitudinal transport 
drive systems for moving each of the mounting heads in a 
left-right direction relative to the press. 

[0015] Preferably there are four of the longitudinal trans 
port drive systems, one for each of the mounting heads and 
each longitudinal transport drive system comprises a belt 
drive assembly including a primary drive belt mounted on 
the support beam for the respective mounting head and 
extending in a lengthWise direction of the support beam. A 
drive motor is mounted on its respective mounting head and 
has an output shaft operatively connected to a drive pulley 
that engages the primary drive belt. 

[0016] According to another aspect of the invention, there 
is provided a transfer system for transferring Workpieces 
betWeen successive die stations in a stamping press having 
left and right sides, a front side and a back side, this transfer 
system including a substantially horizontal support beam 
adapted for placement adjacent one of the sides of the press. 
There is also provided a supporting structure for the support 
beam Which is adapted for mounting on this supporting 
structure. At least one mounting head is mounted on the 
support beam for horizontal movement along the support 
beam. An elongate bar is adapted for mounting substantially 
horizontally on the at least one mounting head and is adapted 
to support a series of Workpiece grippers for engaging 
Workpieces at the successive die stations. The or each 
mounting head includes a coupling for detachably connect 
ing the elongate bar to the mounting head, a lateral transport 
mechanism for moving the coupling in a front-back direc 
tion relative to the press, and a vertical transport mechanism 
for moving the coupling vertically. The transfer system also 
has a longitudinal transport drive system for the or each 
mounting head capable of moving the or each mounting 
head independently of any other mounting heads, if any, in 
a left-right direction relative to the press. 

[0017] Preferably, the vertical transport mechanism 
includes a supporting body mounted for vertical movement 
on the support beam and the lateral transport mechanism 
includes a horizontally extending, elongate support member 
mounted for substantially horizontal movement on the sup 
porting body. 

[0018] According to a further aspect of the invention, 
there is provided a carriage apparatus for use in a transfer 
system for transferring Workpieces betWeen successive die 
stations in a stamping press having a left side, a right side 
and front and back sides. The carriage apparatus includes a 
primary carriage body adapted for mounting on a horizon 
tally extending support beam for substantially horizontal 
movement along the support beam in a left-right direction 
relative to the press. A primary drive mechanism is provided 
to move the carriage body selectively in the left-right 
direction, this primary drive mechanism including a carriage 
drive motor mounted on the carriage body. A secondary 
support body is mounted for vertical movement on the 
carriage body and a secondary drive assembly is connected 
to this support body and is adapted to move the support body 
vertically relative to the carriage body. A horizontally 
extending, elongate support member is mounted for sub 
stantially horizontal movement on the secondary support 
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body in a front-back direction relative to the press and has 
an inner end that can be moved away from the secondary 
support body and toWards the stamping press during use of 
the apparatus. A coupling is provided at the inner end for 
connecting an elongate bar for mounting a series of Work 
piece holders. A poWer drive system is connected to the 
elongate support member and is adapted to move this 
support member horizontally relative to the secondary sup 
port body. 

[0019] Preferably the secondary support body is an 
L-shaped housing having a vertical housing section and a 
horizontal housing section rigidly connected to each other. 
The elongate support body is slidably mounted in the 
horizontal housing section. 

[0020] According to yet another aspect of the invention, 
there is provided a carriage apparatus for use in a transfer 
system for transferring Workpieces betWeen successive die 
stations in a stamping press. The apparatus includes a 
primary carriage body adapted for mounting on a horizon 
tally extending support for substantially horizontal move 
ment on the support in a left-right direction relative to the 
press during use of the carriage apparatus. A secondary 
support body is mounted for vertical movement on the 
carriage body and a secondary drive assembly is connected 
to the secondary support body and is adapted to move this 
support body vertically relative to the carriage body. A 
horizontally extending, elongate support member is 
mounted for substantially horizontal movement on the sec 
ondary support body in a front-back direction relative to the 
press and has an inner end that can be moved aWay from the 
secondary support body and toWards the stamping press. A 
coupling is provided at this inner end for connecting an 
elongate bar for mounting a series of Workpiece holders. 
There is also a belt drive assembly adapted to move the 
elongate support member horizontally relative to the sec 
ondary support body. This belt drive assembly includes a 
drive belt connected to the elongate support member. A drive 
motor is mounted on the secondary support body at a 
location spaced above the elongate support member and a 
drive pulley is operatively connected to the drive motor for 
rotation thereby and engages the drive belt. The drive pulley 
is rotatable about a horizontal axis that is perpendicular to a 
longitudinal axis of the elongate support member. 

[0021] Further features, advantages and enhancements 
Will become apparent from the folloWing detailed descrip 
tion taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a perspective vieW of a stamping press 
equipped With a transfer system constructed in accordance 
With the invention, this vieW taken from above and shoWing 
the front and right sides of the press; 

[0023] FIG. 2 is a front vieW of the stamping press and 
transfer system of FIG. 1, this vieW shoWing the tWo front 
mounting heads at their outermost position While also shoW 
ing these tWo heads at an inner position in outline only, the 
tWo transfer bars being arranged for front to back transfer of 
Workpieces; 

[0024] FIG. 3 is a top vieW of the stamping press and 
transfer system of FIGS. 1 and 2 but the mezzanine of the 
press has been omitted for illustration sake; 
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[0025] FIG. 4 is a perspective vieW of the front section of 
a transfer system constructed in accordance With the inven 
tion, this vieW shoWing a long transfer bar or rail connected 
to the tWo front mounting heads for left-right part How; 

[0026] FIG. 5 is another perspective vieW of a transfer 
system seen from above With tWo elongate transfer bars 
connecting opposing mounting heads for front-back part 
How; 

[0027] FIG. 6 is a detail vieW in perspective shoWing a 
mounting head arranged on a horizontally extending support 
beam, only a portion of Which is shoWn, this vieW being 
taken from above and shoWing the elongate transfer bar 
connected to the mounting head for left-right part How; 

[0028] FIG. 7 is another detail vieW in perspective shoW 
ing a mounting head and a portion of its support beam, With 
the mounting head having a side panel removed to illustrate 
the interior of the head and the belt drive assembly arranged 
therein; 
[0029] FIG. 8 is a top vieW of an elongate transfer bar 
having a series of Workpiece grippers or ?ngers mounted 
thereon; 
[0030] FIG. 9 is a side vieW of the transfer bar of FIG. 8; 

[0031] FIG. 10 is a perspective vieW of the support beam 
used in the transfer system, this vieW being taken from 
above and shoWing the front and left end of the beam; 

[0032] FIG. 11 is another perspective vieW of the support 
beam of FIG. 10, this vieW being taken from above and 
shoWing the rear and left end of the beam; 

[0033] FIG. 12 is a perspective vieW of a right-hand 
carriage assembly Which is a major component of the 
mounting head, this vieW shoWing certain drive pulley 
components in separated manner and being taken from 
above and shoWing the front and right sides of the assembly; 

[0034] FIG. 13 is another perspective vieW of the carriage 
assembly of FIG. 12, this vieW being taken from above and 
shoWing the rear and right sides of the assembly; 

[0035] FIG. 14A is a separated parts vieW ofa ballscreW 
type drive assembly used to move vertically a supporting 
body of the mounting head on the carriage assembly of FIG. 
12 While FIG. 14B is an axial cross-section ofthe assembled 
ball screW drive assembly; 

[0036] FIG. 15 is a perspective vieW of a right side 
supporting body of the mounting head, this vieW being taken 
from above and shoWing the beam facing side and left side 
of the supporting body; 

[0037] FIG. 16 is a bottom vieW of the supporting body 
With belt drive components omitted; 

[0038] FIG. 17 is a right side vieW of the supporting body 
of FIG. 15; 

[0039] FIG. 18 is an elevational vieW of the supporting 
body, the illustrated side being that facing aWay from the 
support beam, this vieW shoWing a belt drive motor mounted 
on one side; 

[0040] FIG. 19 is a detail cross-sectional vieW of the 
supporting body, this vieW being taken along the line XIX 
XIX of FIG. 17; 














