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The invention relates to a method of and means 
for forming metal articles, more particularly bolt . 
heads and like workpieces by upsetting. In the 
known methods a positively reciprocated forming 
die co-operates with a counter die which is con 
structed as a hollow stamp and encloses the bolt 
or other Workpiece upon which a head is to be 
formed by upsetting. The counter die is either. 
Stationary, or it is moved backwards relatively to 
the advancing forming die for the purpose of 
gradually uncovering and projecting the complete 
length of metal to be upset. 
The present invention relates to the latter 

method and has for its object to improve the 
method by increasing the output. This object is, 
according to the invention attained by carrying 
out the rearward movement of the hollow counter 
die with an increased speed at the end of the rear 
Ward movement. The invention is based on the 
notion that such acceleration of the backward 
movement of the counter die does not in any way 
detrimentally affect the quality of the product, 
inasmuch as the danger of bending the free end 
of the bolt released by the counter die by the 
pressure exerted thereon by the forming die de 
creases during the progress of the upsetting op 
eration, So that One sided yielding of the mate 
rial of the bolt end will not occur in spite of the 
accelerated release of the material by the counter 
die. 
Owing to the increase of the Working speed 

there is an increased risk of the counter or female 
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die being pushed backwards by the workpiece dur. 
ing the insertion of the Workpiece, in which case 
the workpiece is not inserted into the counter or 
female die to the required extent. The workpiece 
then projects during the commencement of the 
upsetting operation too much from the counter 
or female die so that proper upsetting cannot take 
place, the free end of the workpiece becoming 
bent which naturally results in waste. In order 
to obviate this difficulty it is advisable to support 
rigidly the movable counter or female die in its 
front end position during the insertion of the 
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Workpiece into the bore of the die, and to release 
the counter die for the backward movement only 
at the beginning of the upsetting operation. 
This arrangement may be carried out in such 

a manner that not only the holding of the counter 
die, but also its return movement into the front 
position, are carried out positively. Both the 
backward movement and the return movement 
into the front position of the counter die and the 
supporting of the die in the front end position 
may be carried out by means of a cam disc mount 

(C. 0-2) 
ed upon the crank shaft of the press. The spring 
required in the known presses for returning the 
counter die to its front position is then entirely 
omitted, whereby disturbances or stoppages due 
to the employment of springs are entirely avoided. 
Owing to the increased output, obtainable by 

the improved press, the means used for carrying 
Out the improved method are subjected to in 
Creased Stresses. In order to enable these devices 
to take up the increased stresses, it is advisable 
to construct the counter or female die as an out 
Wardly stepped, rearwardly thickened tube and 
to fix same in an adjustable manner in a suitably 
receSSed holder by the employment of exchange 
able gauge members, so that the female or counter 
die can, after Wear has occurred, be adjusted 
without difficulty, there being no need to renew 
the Whole die when the working edge of the die 
has worn or been damaged. 

In order to avoid any damage due to the occurs 
rence of unforeseen or accidental resistances, more 
particularly in view of the increased working 
Speed of the improved press, it is advisable to pro 
Wide resilient Supports for the two dies which are 
noved towards each other. The female or coun. 
ter die may for this purpose be supported dur 
ing its backward movement by a spring so that 
during this first working operation some resilient 
compensation is obtained. This resilient support 
is, however, rendered ineffective by the accelera 
tion of the backward movement of the counter 
die which is a characteristic feature of the inven 
tion. It is therefore advisable to support the die 
members in such a manner that an elastic bal 
ance Or compensation is insured during the whole 
Working Operation. This is preferably accom 
plished by supporting the forming die in its die 
holder by means of strong springs, preferably 
dish-shaped SpringS. 
The accompanying drawings illustrate several 
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constructional examples embodying the features 
of the invention. 

Fig. 1 is a top view of a press for carrying out 
the improved method, 

Fig. 2 is an elevation of a cam disc for operating 
or controlling the counter die, 

FigS. 3 to 5, show the Working members of the 
press in a modified embodiment of the invention 
in three different working positions. 

Fig. 6 is a time-distance diagram illustrating 
the movement of the dies in the improved press. 
The press shown in Fig. 1 comprises, as usual, 

a frame-like stand 28 in the rear wall of which 
is mounted the hereinafter described counter die 
39. Between the two longitudinal members of 

45 

50 

55 

  



10. 

15 

30 

35 

40 

45 

50 

55 

60 

85 

70 

2 
the frame is guided a press slide 5 which is re 
ciprocated by means of a crank rod 30 and an 
eccentric 3f from a shaft 32 mounted in the frame 
of the preSS. At the end adjacent to the counter 
die 39 there is mounted in the press slide a form 
ing die holder 33 which carries a forming die 
6 shown in detail in Figs. 3 to 5. 
The Workpieces are fed by means of known de 

Vices not shown in Fig. 1. The ejection of the 
Workpieces from the counter die 39 is effected in 
known manner by means of ejector rod f2, 3, 
the latter being operated by means of a lever 
35, rod 36 and spring 37. 
The construction of the counter die 39 which 

consists of several parts is clearly shown in FigS. 
3 to 5. 
In a recess of the frame wall f is fixed a box or 

frame-like insert 2 in which is longitudinally 
slidable a counter die holder consisting of tWO 
parts 3 and 4-screwed into each other. The front 
part 3 of the counter die holder 3, 4 contains the 
counter die proper 5, the latter consisting of an 
outwardly stepped tube, the front portion 5' of 
which has a smaller diameter and a profile fit 
ting the cross section of the forming die. This 
tube 5 is inserted from the rear into a correspond 
ingly shaped and recessed bore of the holder head 
3 in such a manner that the profiled front end 
5' of the die freely projects forwardly from the 
die holder. A ring 6 screwed to the rear side 
of the holder head 3 and a gauge sleeve in 
serted between the shoulder of the tube 5 and a 
counter shoulder of the holder head 3, serve to 
fix the tube 5 in the required exact position in 
the die holder. By changing the gauge sleeve 7 
and adjusting the threaded ring 6 or by inserting 
washer discs 8 between the ring 6 and the rear 
end face of the tube 5, it is possible to adjust 
exactly the projecting face edge 5' of the tube 
5 relatively to the face of the holder head 3, 
and to move the tube forward in order to com 
pensate for the wear of the front edge and the 
shortening of the tube. 
The die holder 3, 4 is controlled by a buffer 

spring 9 located in a bore of the frame wall f, said 
spring always tending to move the holder to 
gether with the counter die 5 into a front posi 
tion in which the holder head 3 bears against 
a stop plate to fixed to the insert 2. In Figs, 3 to 
5 only the end of the buffer spring directly acting 
on the counter-die is shown. The Said buffer 
spring is constructed in known manner in the 
form of a double cone having bevelled-off pointed 
ends, so that the individual coils pass over One 
another in steps and when the spring is tensioned 
are pushed over one another. In the drawings 
only the upper coils of the Spring are shown. 
The die holder 3, 4 can be moved backwards 
against the action of the spring 9, this move 
ment being limited by a steel plate located at 
the bottom of the recess within the frame wall f. 
Within the bore of the female counter die Con 
stituted by the tube 5, is slidable a pressing 
bolt 2 which serves as an abutment for the 
workpiece 4 and also serves for ejecting the 
completed workpiece. This bolt 2 is mounted 
upon a rod 3 guided in the wall of the frame, 
said rod 3 being operated by means not shown in 
the drawings, in accordance with the reciprocating 
movement of the press slide, in Such a manner 
that the rod 3 and the bolt 2 are held by a force 
in the rearward end position during the upset 
ting operation, but are advanced during the idle 
return of the press slide. 

75 In the positively reciprocated press slide 5 
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there is mounted coaxially with the counter die 
5, an upsetting stamp f6, the working side of 
which is constructed as a forming or upsetting 
die. In the illustrated construction the press 
Serves for forming by upsetting hexagonal heads 
upon bolt shafts. The forming die 6 has, for 
this purpose an internal profile hexagonal in sec 
tion, and the bottom wall 7 of the die, cavity 
is So shaped that the usual shape of a hexagonal 
bolt is simultaneously produced by the upsetting 
operation. The depth of the cavity of the form 
ing die is greater than the height of the bolt head 
to be produced by upsetting, this being due to 
the fact that on completing the upsetting opera 
tion of the bolt head, the front end 5' of the hol 
low stamp or counter die must enter the form 
ing die and close same at the front. Moreover, 
the bottom 7 of the forning die is exchangeably 
inserted into the die 6 so that by exchanging this 
bottom part, bolt heads of various heights can be 
produced With the same forming die. 
The forming die 6 is bevelled at the front and 

is fixed by means of a similarly bevelled sleeve 
nut 8 to the threaded end of a bolt-shaped sup 
port 9, the latter being inserted and slidable in 
a recess of the press slide 5. Behind the support 
9 there are provided in the remaining free space 

of the recess two steel plates 2 and between the 
latter a number of very strong dish-shaped steel 
springs 20. All these parts are prevented from 
dropping cut of the recess of the press slide 
by any suitable device, for instance, by means of 
a Screw (not shown) engaging a longitudinal 
groove of the Support 9. The above mentioned 
parts may be moved real'Wardly from the position 
shown out of the receSS of the slide against the 
action of the dish-shaped springs 20. 

It will thus be seen that the forming die 6 may, 
due to the provision of its resilient support, yield 
Somewhat in the axial direction. The die is 
therefore capable, during the completion of the 
upsetting operations, of giving way should there 
be any excess of material, the working stroke 
of the die being correspondingly reduced, so that 
there is no danger of the forming die becoming 
Seriously damaged Or destroyed. 

Below the forming die 6 is Yslidable within a 
lonigtudinal bore of the press slide f S a pressing 
rod 22 which projects at its front end from the 
slide and has the function of pushing during the 
advance of the press slide, the die holder 3 to 
gether with the die 5 backwards against the ac 
tion of the spring 9. The rod 22 bears with its 
inner end against the downwardly extending arm 
of an elbow lever 23, 24 which is arranged in a 
vertical slot of the slide and is turnable about a 
pivot bolt 25 in the upper part of the slide. The 
other rearwardly directed arm 24 of this elbow 
lever 23, 24 carries a rotatable anti-friction roller 
2. The roller runs in contact with the lower 
edge of a guide rail 26. This guide rail 26 is ad 
justably mounted in the frame of the press or it 
may be operated by a suitable control device, and 
serves for operating the lever 23, 24 and thereby 
the rod 22. The lower edge of the guide rail 26 
extends mainly in a horizontal direction, but the 
end portion 26 of the guide rail adjacent to the 
counter die 5 is upwardly inclined. Due to this 
construction of the guide rail, the lever 23, 24 is 
locked against rotation in the anti-clockwise di 
rection so long as the roller 27 is in contact with 
the horizontal portion of the lower edge of the 
rail. The lever then rigidly supports the press 
ing rod 22 so that the rod is force coupled with 
the slide 25 in the advance direction, Conse 
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tact with the face of the die holder 3, the holder 
together with the die 5 backwards against the 
action of the Spring 9. At the moment, however, 
at which the die holder reaches its rearward end 
position, that is, strikes the stop plane A, the 
roller 25 runs upwardly along the inclined end 
portion 26 of the guide rail edge, so that the lever 
23, 24 can turn and the rod 22 can slide in the 
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bore of the slide 5. The shape of the inclined 
portion 26' is such that the rod 22 will stop at 
the position reached at the completion of the 
rearward movement of the die holder 3, 4, and will 
hold the counter die in its rearward position 
whilst the press slide f5 with the forming die f6 
performs the remaining portion of the working 
stroke. By this means the workpiece 4 will in 
known manner, be projected gradually and the 
upsetting operation will be completed only after 
the entire length of the material to be upset has 
been projected. 
Between the horizontal guide portion of the 

rail 26 and the inclined portion 26' is provided 
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line appertaining to the forming die. 

a projecting cam portion 26' which descends 
steeply towards the end of the rail adjacent to 
the counter die 5. By this cam portion 26' the 
pressing rod 22 is so controlled that it presses back 
the die holder 3 together with the counter die 5 
with an increased speed before the completion of 
the upsetting operation so that the uncovering or 
projecting of the workpiece 4 is accelerated at 
the end of the working stroke. This results in 
an accelerated completion of the upsetting opera 
tion of the workpiece. . . . . 
The co-operation of the counter die and the 

forming die is illustrated by the time-distance 
diagram shown in Fig. 6. In this diagram the 
time is represented by the horizontal axis t and 
the distance through which the counter die and 
the forming die move in the time t is represented 
by the corresponding vertical ordinate S. 
plotting the curve it has been assumed for the 
sake of simplicity that the forming die moves 
with uniform speed. The time-distance curve 
of the forming die during the working stroke is 
indicated by the full line, whilst the correspond 
ing curve of the counter die is indicated by the 
chain dotted line. As may be seen from this dia 
gram, the counter die and forming die move at 
the commencement of the operation through 
equal distances, that is, they move with the 
same speed. After the workpiece to be upset has 
been upset to a certain extent, the counter die is 
moved backwards with an increased Speed. This 
is shown in Fig. 6 by the deviation in an upward 
direction of the chain line curve from the straight 

During 
this time the counter die moves backwardly 
through a greater distance than the forming die, 

60 and consequently, the projection or uncovering of 
the workpiece to be upset is accelerated. 
This accelerated backward movement is com 

pleted as soon as the counter die has reached its 
fixed rearward end position. At that moment, 
the rising portion of the chain line curve changes 
into the horizontal portion of the curve moving 
towards the right. 

In connection with the die holder shown in 
Figs. 3 to 5, the arrangement is such that the 
backward movement is effected positively, whilst 
the return advance movement is effected by a 
spring. In contra-distinction to this arrange 
ment, both the backward movement of the coun 

75 
ter die and the return advance movement are 
carried out positively in the construction shown 
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quently, the rod 22 pushes, on coming into con 

In 

upsetting in which a worlspiece is partly enclosed 

die, 

3 
in Figs. 1 and 2. Moreover, the counter die is in 
its front end position locked against movement 
in either direction. 
To the counter die holder 39 are fixed on both 

sides of the ejector rod f2, 3 horizontal rods 4G 5 
which pass rearwardly through bores of the frame 
wall and are connected at their rear ends by a 
transverse bridge member 4. The bridge mem 
ber 4 is connected by means of two coaxial pins 
42 projecting upwardly and downwardly from the 
bridge, and mounted each upon a slide member 
guided in a corresponding slot of the bridge 4, 
with a one-armed lever 44 pivotally mounted at 
43 upon the frame wall . This lever 44 consists 
of two identical members arranged on both sides 
of the bridge. This lever is connected by a rod 
45 with a one-armed lever 46 mounted upon the 
frame and carrying upon its free end a roller 
4. This roller 4 engages the cam groove 48 of 
a cam disc 49 mounted upon the crank shaft 32, 
whereby the counter die holder 39 is positively 
moved forwards and backwards and is held in 
the forward end position. 
The groove 48 of the cam disc 49 has an ap 

proximately semi-circular portion coaxial with 
the shaft, and a remaining eccentric cam por 
tion. The exact shape of this groove is chosen in 
accordance with the requirements of the par 
ticular case. 
The invention is obviously not limited to the 30 

illustrated constructional example, various modi- . 
fications and constructions of the press being 
possible within the scope of the invention. For 
instance, upsetting of the workpiece could be car 
ried out with a stationary hollow stamp, by mov 
ing the supporting bolt towards the forming die, 
the forming die remaining stationary during the 
first part of the upsetting operation, and then 
only performing the remaining portion of the 
working stroke after the material to be shaped 40 
has been completely released and has under 
gone a preliminary upsetting operation. The 
improved method may, in addition to the upset 
ting of bolt heads, be also used for upsetting ar 
ticles not provided with shafts, for instance, balls, 45 
special articles, and the like, more particularly 
articles having a considerable volume. 

claim: 
1. In the method of shaping Workpieces by 
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in a counter die and the projecting portion of 
the workpiece is shaped by an upsetting forming 
die, the workpiece being during the upsetting 
operation gradually projected by the counter die, 
the improvement consisting in increasing towards 
the end of the upsetting operation the rate at 
which the workpiece is projected by the counter 

5 5 

2. A method of shaping workpieces by upset 
ting consisting in holding part of the Workpiece 
in an enclosing counter die and shaping the por 
tion of the workpiece projecting from Said coun 
ter die by an upsetting forming die, gradually 
projecting the enclosed portion of the work 
piece during the upsetting Operation by moving 65 
the counter die in the same direction as the 
forming die, and increasing towards the end of 
the upsetting operation the rate at which the 
workpiece is projected by the counter die, Sub 
stantially as described. 

3. A method of shaping Workpieces by upset 
ting consisting in holding a Workpiece within a 
hollow counter die so that part of the Workpiece 
projects from said hollow counter die, upsetting 
the projecting portion of the workpiece by means 75 

60 
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of a forming die, projecting during this upset 
ting operation gradually a portion of the work 
piece enclosed by the said hollow counter die 
by moving the counter die in the same direction 
as the forming die, and increasing the speed 
of the movement of the counter die towards the 
end of the upsetting operation. 

4. A press for shaping Workpieces by upset 
ting, comprising in combination: a hollow coun 
ter die adapted to enclose part of the workpiece; 
a forming die adapted to shape a portion of the 
workpiece projecting from said counter die; 
means for Supporting said workpiece axially with 
in Said hollow counter die; means for moving 
the forming die towards the workpiece; and 
means for moving said hollow Counter die in 
the same direction, first with the same speed 
and then with a higher speed than the speed 
of movement of the forming die, 

5. A preSS for shaping Workpieces by upset 
ting, comprising in combination: a hollow coun 
ter die adapted to enclose part of the workpiece; 
a forming die adapted to shape a portion of the 
workpiece projecting from said counter die; 
means for Supporting said Workpiece axially with 
in said hollow counter die; means for moving 
the forming die towards the workpiece; means 
for moving Said hollow Counter die in the same 
direction, first with the same speed and then 
With a higher speed than the speed of move 
ment of the forming die; means for holding said 
counter die in its front end position during the 
insertion of the workpiece into the bore of the 
die; Said means for moving said hollow counter 
die including means for releasing said counter 
die for backward movement during the upsetting 
Operation. 

6. A press for shaping workpieces by upset 
ting, comprising in combination: a hollow coun 
ter die partly enclosing the workpiece and slid 
able relatively thereto; means for supporting the 
workpiece within the slidable counter die; an 
upsetting forming die; means for moving the 
forming die both towards the workpiece and 
back to its initial position; means for moving 
Said counter die positively both in the same 
direction and simultaneously with the counter 
die and for returning said counter die to its 
initial position, said means for moving the coun 
ter die being so constructed as to move the 
counter die first with the same speed as the 

9,041,989 
forming die and then with a higher speed to 
wards the end of the upsetting operation. 

7. In a press for shaping workpieces by up 
setting, the combination of: a hollow counter 
die partly enclosing the workpiece and slidable 5 
relatively thereto; a forming upsetting die; means 
for moving both dies first in one direction and 
then back to their initial positions; a holder 
(enclosing said counter die, said holder consist 
ing of a front head having a recess for the re 
ception of said counter die and a bore coaxial 
with said recess, but of Smaller diameter; and 
a rear portion connected with said front head; 
Said Counter die being constructed as a stepped 
tube fitting upon its rear portion the recess of 
the front head and having a front portion fit 
ting the front bore of the front head of the die 
holder; and exchangeable distance pieces mount 
ed between the thicker rear portion of the coun 
ter die and the bottom of the recess in the front 
head, also between the rear face of the counter 
die and the face of the rear member of the 
Counter die holder, whereby the length of coun 
ter die projecting from the counter die holder 
may be adjusted by the exchange of the distance 25 
pieces. 

8. In a press for shaping workpieces by up 
setting of the kind referred to, the combination 
of: a counter die partly enclosing the work 
piece and slidable relatively thereto; an upset- 30 
ting forming die; means for moving both the 
forming and the counter die first in the same 
direction during the upsetting operation and 
then backwards to their initial positions; means 
for resiliently holding the forming upsetting die 35 
comprising Springs; and means for resiliently 
holding the counter die comprising springs; 
whereby a resilient compensation during the 
whole working operation is obtained. 

9. In a press for shaping workpieces by up- 40 
setting of the kind referred to, the combination 
of: a counter die partly enclosing the workpiece 
and slidable relatively thereto; an upsetting 
forming die; means for moving both the form 
ing and the counter die first in the same direc- 45 
tion during the upsetting operation and then 
backwards to their initial positions; and means 
for resiliently holding the forming upsetting die 
comprising dish-shaped springs. 
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