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This invention relates to tool changers for forging 

presses. 
In the use of conventional single-acting vertical push 

down type forging presses it is necessary after different 
forging operations to extract the forge tools and to in 
sert new tools for subsequent operations. This tool chang 
ing is time-consuming and gives rise to delay between 
successive operations with different tools which is more 
than normally undesirable since this ‘delay at the same 
time may give rise to or increase a requirement to re 
heat ingots during forging. 
One object of this invention is to provide for automa 

tically changing the tools in a forging press within a short 
time compared with that normally required. 

In one aspect the present invention provides appara 
tus for changing tools in a forging press, comprising a 
tool carrying assembly for two sets of press tools, which 
assembly is arranged for controlled displacement where 
by .a selected tool from either set may be located in a 
predetermined position, for the set in question, relative 
to a forging press, and means ‘for transferring a selected 
tool from the associated predetermined position towards 
the press. 

In order that the present invention may be clearly 
understood, the same will now be more fully described, 
by way of example, with reference to the drawings ac 
companying the provisional speci?cation, in which: 
FIGURE 1 is a side elevation of one embodiment 

with the sides of hydraulic cylinders 12 and 13 broken 
away to show the pistons, ‘and the catch on the press 
which engages the catch means on the tool changer shown 
in phantom lines; and 
FIGURE 2 is a sectional end elevation of FIGURE 

1 taken at A-—A. 
The illustrated apparatus is mounted in a framework 

1 which is itself carried on, or formed integrally with, 
a chassis 2. The chassis 2 is provided with wheels 3 
which allow the apparatus to be transported along a track 
4 to a position at one end of the track in close proximity 
to a forging press (not shown) for initial tool loading 
and subsequent tool changing, and also ‘away from the 
press for ease of maintenance or other operations on the 
apparatus itself, or on the press. 
A double tool set carrying assembly is journalleld in 

bearings 5 ?xably supported in the framework \1, and 
generally comprises two coaxial cylindrical units which 
will be referred to as the inner and outer tool units. The 
inner tool unit comprises two annular plates 6 carrying 
between them slotted guide members 7. These guide 
members are arranged symmetrically around the plates 6 
with the slots of each pair in facing disposition, whereby 
press tools 8 having suitable ?anges may be slidably lo 
cated between the pairs of guide members in cartridge 
manner as more clearly indicated in FIGURE 2. The 
annular plates 6 are provided with openings 9 corre 
sponding to the tool section for insertion and extraction 
of the tools. 
The outer tool unit is of similar form to the inner tool 

unit and corresponding elements are denoted by the same 
reference numerals with the addition of an a. 
The tools selected for insertion into the press are po 

sitioned about the vertical plane through the common 
cylindrical axis of the assembly as illustrated by the two 
uppermost tools 8 and 8a in FIGURE 2 and these par 
ticular tool positions are arranged to be in line with a 
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2 
predetermined tool receiving positions in the press. The 
press will be provided with guides to receive tools when 
the guides are appropriately positioned. 
The inner and outer tool units are adapted for independ 

ent rotation by a common reversible motor 10 driving 
two wheels 11 carrying spring-biased pawls which coop 
erate with inwardly projecting teeth on the hub mem 
bers 11a to form two oppositely acting ratchets so that 
drive in one direction rotates one tool unit with the 
other ?xed, and drive in the other direction rotates the 
other unit with the ?rst ?xed. Individual positioning 
devices are associated with each tool position in the units 
whereby a selected tool, or tools one from each unit, are 
positioned for insertion into the press. These position 
ing devices co-operate with a detent which is actuated by 
a hydraulic cylinder 12 and which is introduced to lock 
the units when the selected tool or tools are suitably po 
sitioned. 
The selected tools when positioned for insertion are, 

as described above, on a common axis with the respec 
tive ‘tool receiving positions of the press, and also with 
actuators shown as hydraulic or pneumatic cylinders 13 
employed to propel these tools into the tool guides of the 
press. It may be necessary to bridge any gap which 
would otherwise occur between the tool units and the 
press, and a suitable bridge assembly 14 is shown for this 
purpose. Also a location stop and catch assembly is pro 
vided for correct positioning of the tool ‘units and bridge 
member relative to the press. 

This catch assembly may comprise a pivotally mounted 
arm 15 pierced at one end by a vertical hole 15a and 
pivotally attached at its other end to the ram of a hy 
draulic cylinder 15b. When the tool changer approaches 
the press, the hydraulic cylinder 15b swings ‘the end of 
the arm 15 pierced by the hole 15a upward, but subse 
quently permits it to drop when the pin 15c on the press 
catch 15d is beneath the hole. 
To ensure locking of a tool in the press, the press tool 

guides are provided, at their ends nearer the apparatus, 
with detent mechanisms which are pushed to an inop 
erative position when a tool is inserted. However, the 
tool is pushed beyond the detent location and on with 
drawing the rams of cylinders 13 the detents adopt op 
erative positions to lock the tools in the press. 
The above particular description has dealt only with 

insertion of tools and this will be the case for initial tool 
loading of the press, for example. For subsequent tool 
changes, one or both of the loaded tools are ?rst ex 
tracted, and it will be seen ‘that the tool units are already 
in the correct positions to receive the tools from the press. 
The rams of cylinders 13 are provided with suitable means 
for engaging the tools in the press to withdraw same, and 
they will, at the same time, push the press tool locking 
detents to their inoperative positions. 
The cylinder rams may be provided at their ends with 

suitable, conventional quick-connecting coupling arrange 
ments 13a comprising a taper lead-in and ball lock device, 
for example. Such a device would be employed for ex 
traction of tools, the latter being provided with comple 
mentary devices. Means would then be required to re 
lease such locking \devices when appropriate, and may 
comprise solenoids on the cylinder rams, ‘for example. 
Suitable couplings may be purchased from the Hansen 
Manufacturing Company, of 4033 W. 150th Street, Cleve 
land, Ohio. The exact model selected will depend upon 
the nature of the complementary device carried by the 
tools to be changed. 

It may be found desirable to taper the tool guide 
?anges at both ends to facilitate insertion and withdrawal 
of tools relative to the guides. 
Although the invention has been described by way of 

example with reference to a particular embodiment it is 
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not intended that it be limited thereto. Clearly various 
modi?cations can be \made in the above embodiment with 
out departing from the scope of the invention; for ex 
ample, individual driving means may be employed for 
independent rotation of the inner and outer tool units, 
either simultaneously, or otherwise, by use of gears, 
chains, or directly. Also the tool insertion and with 
drawal means shown as cylinders 13 may be comprised 
by ball screw lead shafts. In other forms of the inven 
tion the tool bearing assembly may be in the form of a 
beam mounted on a frame for displacement along its 
axis by sliding, in a horizontal or vertical disposition, for 
example. Two sets of tools may be carried, being upper 
and lower tools for the present application to forging 
presses, with a pair of tools, one from each set, carried 
in slotted guide members in the upper and lower portions 
of two-tool housings arranged along the beam. 
Common actuator means may be employed for inser 

tion of the pair of tools from any housing into the press, 
or withdrawal from the press into the beam. Alternative 
ly, individual actuator means may be associated with 
each set of tools, that is to say, with the upper and low 
er portions of the tool housingsf 

Again, as in the above-described embodiment of FIG 
URES 1 and 2, the apparatus may comprise independ 
ently controllable tool carrying units, in this case the units 
being of parallel beam form. In embodiments of the lat 
ter form independent drive means and actuator means 
will be associated with each tool unit. 

Furthermore the invention is not necessarily applica~ 
ble to ‘forging presses employing two changeable tools and 
may comprise a unit, or units, for one or more sets of 
tools as appropriate, although the invention has been de 
veloped with a view to particular application to auto 
matic forging presses of the former kind. 

I claim: 
1. For association with a forging press having a pair 

of interchangeable tools, tool changing apparatus com 
prising a carriage movable towards and away from an as 
sociated press, a pair of ?rst and second cylindrical tool 
magazines mounted on said carriage for rotation about a 
common axis disposed parallel to the plane of the car 
riage, ?rst and second pluralities of slotted openings for 
receiving tools, said openings being respectively and cir 
cumferentially distributed in said magazines with the axes 
of said openings disposed parallel to said common axis, 
drive means to respectively independently rotate said 
magazines, locking means to lock said magazines against 
rotation with any selected pair of said openings, one from 
each plurality thereof, disposed in predetermined rota 
tional angular positions, and tool transfer means aligned 
with said predetermined positions to eject tools ‘from said 
selected openings towards said press and to withdraw 
tools thereinto from said press. 

2. Apparatus according to claim 1 comprising catch 
means mounted on said carriage towards one axial end 
of said magazine to latch said carriage with said press 
during tool transfer therebetween. 

3. Apparatus according to claim 2 comprising bridge 
means mounted on said carriage and including ?rst and 
second slideways respectively aligned with said predeter 
mined positions. 

4. Apparatus according to claim 1 wherein said tool 
transfer means comprise a pair of hydraulic rams respec 
tively aligned with said predetermined positions. 
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4 
5. For association with a forging press having a pair 

of ?rst and second tool carrying members arranged for 
pressing action by relative reciprocation along a prede 
termined axis and each adapted to receive interchange 
able press tools: tool changing apparatus comprising a 
pair of ?rst ‘and second slideways disposed normally to 
said predetermined axis with one end of each slideway 
respectively adjacent predetermined positions of said tool 
carrying members, a ?rst tool magazine including a plu 
rality of slotted openings for receiving tools, said open 
ings ‘being disposed with their axes parallel to said slide 
ways and which ?rst magazine is mounted to move its 
openings along a ?rst path remote from said press to 
traverse its openings successively into a ?rst ?xed posi 
tion aligned with said ?rst slideway adjacent the other 
end thereof, a second tool magazine including a plurality 
of slotted openings disposed with their axes parallel to 
said slideways and which second magazine is mounted 
to move its openings along a second path remote from 
said press to traverse its opening successively into a sec 
ond ?xed position aligned with said second slideway ad 
jacent the other end thereof, drive means to respective 
ly independently move said magazines along their re 
spective paths, locking means to lock said magazines 
against movement with any selected pair of said open 
ings, one from each magazine, respectively disposed in 
said ?xed positions, and reciprocable tool transfer means 
aligned with said ?xed positions adjacent the ends thereof 
remote from said press to eject tools from said selected 
openings along said slideways towards said press and to 
withdraw tools from said press along said slideways into 
said selected openings. ' 

6. For association with a forging press having a pair 
of tool carrying members-for receiving changeable tools, 
tool changing apparatus comprising a ?rst tool magazine 
carrying a plurality of tool holders and mounted to move 
each tool holder along a ?rst path into a ?rst position 
aligned with a predetermined position of one tool car 
rying member of an associated press, a second tool maga 
zine likewise carrying a plurality of tool holders and 
mounted to move each tool holder carried thereby along 
a second path into a second position aligned with a pre 
determined position of the other tool carrying member 
of said press, said ?rst and second paths lying wholly 
outside the con?nes of said press, means for independ 
ently driving each of said ?rst and second magazines to 
move said tool holders along their respective paths; look 
ing means to lock said ?rst and second magazines with 
any selected tool holder thereof aligned in said ?rst and 
second positions, respectively; and ?rst and second tool 
transfer means respectively aligned with said ?rst and 
second magazine positions to transfer selected tools be 
tween said magazines and press. 
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