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1 (Caima. (C. 78-96) 

The present invention relates to forging presses in gen 
eral, and more particularly to an assembly-line type forg 
ing press for the manufacture of various forgings, such 
as the races for anti-friction bearings and the like. When 
the press is utilized for transforming a blank which is 
heated to forging temperature into the annular shape of a 
race for ball bearings, the transformation occurs inter 
Inittently in a series cf successive steps during which the 
progressively treated blank is automatically advanced 
between the treating stations and need not be reheated 
during the treatment. 

For example, a blank which is cut from a rectangular 
or otherwise shaped billet may be flattened into a discoid 
shape, formed with a bore, calibrated by increasing one 
or more of its dimensions, and finally transferred to a 
rolling mill or the like. The novel forging press may also 
embody means for loading fresh blanks onto a conveying 
device, an oven for heating the blanks to temperatures 
required for the forging operation, as well as means for 
alitonatically removing the shaped articles from the 
conveying device. The treatment of workpieces which 
need not be subjected to a rolling action may be terminated 
right in the forging press. The presses of the type to which 
the present invention pertains normally embody a series 
of shaping tools each of which may perform one, two or 
more operations upon a workpiece. For example, the 
tools may form a blind bore or a through bore in a blank, 
remove the burrs from a workpiece, deform the workpiece 
into a desired shape, and so forth. Similar types of forg 
ing presses may be utilized in the manufacture of drawn 
sheet metal parts and the like, and their shaping tools are 
preferably reciprocable by a single ran or the like. 
The present invention has for one of its objects to solve 

an extremely difficult problem which constantly arises in 
forging presses of the assembly-line type, namely, how 
to arrange the blanks and the conveying means therefor 
on the Workbench of the forging press in order that the 
Successive action of several shaping tools upon the blanks 
may be performed within a very short period of time with 
out requiring a reheating of blanks during their transfor 
nation into shaped articles. This is particularly important 
when the blanks must be subjected to the action of many 
Shaping tools because the advance of blanks between the 
Successive stations must occur with very little loss in time 
if an excessive cooling is to be avoided before the operation 
is completed. 

Another object of the invention is to provide an assem 
bly-line type forging press with a novel arrangement of 
Synchronized actuating means for automatically advanc 
ing, rotating, lifting or otherwise moving a series of blanks 
or Workpieces between the successive treating stations not 
only with little loss in time but also in such a way that the 
apparatus requires very little Supervision and that its mov 
ing parts are subjected to lesser wear and tear. 
A further object of the invention is to provide a forg 
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2 
ing press of the above outlined characteristics which may 
be utilized in connection with the manufacture of a wide 
variety of shaped articles and which is constructed and 
assembled in such a way that the various shaping tools, 
either alone or in pairs, may be mounted very close to each 
other. 
A concomitant object of the invention is to provide 

a novel system of conveyors for the gripping members 
which transport the workpieces between the treating sta 
tions of an assembly-line type forging press. 
A further object of the instant invention is to provide 

an improved actuating assembly for the conveying ele 
ments which move the workpieces and the gripping mem 
bers therefor between the successive treating stations of 
a forging press, the construction and operation of the 
actuating assembly being such that it is capable of im 
parting two or more different movements to one or more 
sets of grippers, the number of such movements depend 
ing upon the type of shaping tools and also upon the 
nature of treatment to which the workpieces must be 
subjected. 

It is also an object of the present invention to provide 
a forging press which may be readily adapted and modi 
fied for use in connection with the manufacture of dif 
ferent shaped articles, wherein one or more treating sta 
tions may be added or eliminated without requiring sub 
stantial modifications in the arrangement of its parts, 
and whose workbench is constructed in such a way as to 
permit access to all component parts as well as to permit 
convenient observation of the forging operation. 
An additional object of the invention is to provide a 

forging press which requires a single source of power for 
its operation and wherein the movements of various shap 
ing tools as well as of the workpieces and of their grippers 
may be brought about with simple and very rugged actuat 
ing and motion-transmitting assemblies. 
The above and certain other objects of the invention 

are retained by the provision of a forging press whose 
workbench supports a pair of elongated preferably paral 
lel conveying elements located below a series of vertically 
reciprocable overhead shaping tools which receive motion 
from the press ram to travel in a given working rhythm 
into and away from engagement with the workpieces lo 
cated on the workbench between the conveying elements. 
The conveying elements are provided with or connected to 
grippers which are adapted to engage or release the work 
pieces therebetween and to convey the workpieces in the 
working rhythm of the press into requisite position below 
the aligned shaping tools. Means is provided for moving 
the conveying elements, the grippers and the workpieces in 
a first direction, and for returning the conveying elements 
With the grippers but without the workpieces in a second 
direction counter to the first direction. The press also 
embodies means for moving the conveying elements with 
the grippers toward and away from each other, thus 
enabling the grippers to alternately engage and release the 
respective Workpieces, again in synchronism with other 
movements of various component parts of which the forg 
ing press consists. 

In certain instances, e.g. when the workpieces must be 
caused to perform other than purely linear movements in 
order to advance into requisite position with respect to the 
serially arranged overhead shaping tools, the press also 
embodies means for rotating and/or reciprocating selected 
pairs of grippers and the corresponding workpieces, for 
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example, when a workpiece must be lifted from the cavity 
of a matrix-shaped countertool, when the same side of a 
workpiece must be acted upcn by successive overhead 
tools, or when a workpiece is out of horizontal alignment 
with the other workpieces or blanks. 
The actuating means for the conveying elements and 

for the grippers may be operated by a separate drive, for 
example, with the help of suitable control elements of a 
construction somewhat similar to the construction of coin 
trol elements used in many types of machine tools, and 
whose operation is synchronized with the operation of the 
overhead shaping tools. However, and particularly if the 
assembly-line type forging press (i.e. a forging press 
using a series of aligned overhead shaping tools) is uti 
lized in the manufacture of comparatively small articles, 
it is advisable to operate the actuating means for the con 
veying elements and their grippers, either directly or in 
directly, by the main ram of the press which also actuates 
the overhead shaping tools. The operative connection 
between the ram and the conveying elements may consist 
of purely mechanical parts, e.g. cams, followers, con 
necting rods, bell crank levers, toothed racks, gears, and 
the like. Such arrangement is very simple and compact 
So that the entire machine and particularly the actuating 
devices for the work-conveying elements occupy little 
Space, and the shaping tools may be placed close to each 
other. 

It is often required that a blank or a partially treated 
Workpiece should be inverted in the forging press before 
it comes into alignment with a selected overhead shaping 
tool. For example, when the forging press is utilized in 
the manufacture of races for ball bearings or similar 
annular articles, the blank is placed onto a flat supporting 
plate and is acted upon by a first overhead shaping tool 
which forms therein a recess or blind bore. In the next 
step, the partially apertured blank is inverted and sub 
jected to the action of another overhead shaping tool 
which completes the formation of a through bore to trans 
form the blank into an annular body. This procedure is 
preferred because it prevents the formation of burrs on 
the forging. In such instances, the grippers utilized for 
transferring a recessed blank beneath that overhead shap 
ing tool which completes the formation of a through bore 
Inust rotate through 180 degrees to invert the blank be 
fore the latter is acted upon by the bore-forming instru 
mentality. This may be achieved by connecting the cor 
responding set of grippers with toothed wheels and by 
placing toothed racks into the path of such wheels so that 
the latter are rotated at a selected stage of the operation 
and invert the blank before a through bore is formed 
therein. Alternately, the means for rotating selected pairs 
of grippers may comprise friction-generating surfaces and 
friction rollers whose peripheral zones engage for a given 
period of time with the friction-generating surfaces to 
bring about a desired angular movement of the grippers 
and of the workpiece therebetween. In both instances, 
the Workbench is preferably provided with a suitable 
receSS or Cutout to permit unimpeded rotation of selected 
grippers and of the workpiece, the location of the recess 
being selected in such a way that the Workpiece will travel 
thereover winile it is caused to perform a rotary nove 
ment. When a set of grippers is caused to perform a 
rotary motion during the advance of the conveying ele 
nents, it is advisable to hold such grippers against rota 
tion except in selected zones of the Workbench, for ex 
ample, by forming the grippers with flat surfaces which 
normally side along the top surface of the Workbench. 

If the blanks must be supported in matrices which are 
aligned with selected overhead shaping tools, the grippers 
should be capable of performing vertically reciprocating 
movements in order to lift the workpieces out of the 
cavity of a matrix or to engage an ejected workpiece at 
a level above the level of the other workpieces. This 
may be attained by combining selected grippers with suit 
able mechanical, hydraulic, pneumatic or electric recipro- 75 for the overhead tools 6-8. 
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cating devices, e.g. eccentric rollers, hydraulic or pneu 
matic cylinder and piston assemblies, electromagnets, or 
the like. 
The novel features which are considered as character 

istic for the invention are set forth in particular in the 
appended claim. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following detailed description of 
certain specific embodiments when read in connection with 
the accompanying drawings, in which: 

FIG. 1 is a central vertical section through an assembly 
line type forging press for the manufacture of compara 
tively small annular products, the means for reciprocat 
ing the ran being omitted and the section being taken 
along the line - of FIG. 2, as seen in the direction of 
arrows; 

FiG. 2 in a horizontal section through the forging press 
taken along the line - of FIG. 1, as seen in the direc 
tion of arrows; 

FIG. 3 is an enlarged fragmentary detail view of FIG. 
2 with the workpieces omitted, showing a series of pair 
wise arranged grippers for the workpieces; 

FiG. 4 is a side elevational view of the structure shown 
in FIG. 3; 

F.G. 4a is a fragmentary section taken along the line 
iVa-IVa of FIG. 3, as seen in the direction of arrows; 

FiG. 5 is a vertical section through the forging press 
taken at right angles to the view and along the line V-V 
of FiG. 1, as seen in the direction of arrows; 

F.G. 6 is a greatly enlarged sectional view of a modified 
gripper and of eccentric reciprocating means therefor, the 
section being taken along the line VI-Vi of FIG. 7, 
as Seen in the direction of arrows; 

F.G. 7 is a vertical section taken along the line VII 
Wii of FIG. 6, as seen in the direction of arrows; and 

FiG. 8 is a vertical section through a different gripper 
which is reciprocable by the pressure of a fluid medium. 

Referring now in greater detail to the illustrated en 
bodiments, and first to FIGS. 1 to 5, the forging press 
therein shown comprises two pairs of spaced vertical 
posts or uprights 1, 2 for guiding a comparatively wide 
vertically reciprocable ram 3. The latter is operated 
by a non-represented drive, such as a suitable crank as 
Sembly or an equivalent actuating means. As can be 
observed in FIG. 1, each of uprights , 2 carries one 
or more vertical ribs or tracks 4 for accurately guiding 
the ran 3 during its reciprocatory movements toward 
and away from the workpieces therebelow. The rear 
sides of uprights , 2 carry a vertical wall 5 on which 
the non-represented drive means for the ram 3 is usually 
mounted. The ram carries a series of downwardly ex 
tending uniformly spaced overhead shaping tools, shown 
in FiG. 1 as consisting of an upsetting tool 6, a drop 
forging power hammer 7 which not only shapes the 
Workpiece therebelow but simultaneously forms therein 
a blind bore, and a third tool 8 whose purpose is to coin 
plete the formation of the bore in a workiece, to fur 
ther expand the latter and to simultaneously calibrate 
the product, i.e. to impart to the product its final dimen 
Sions before removal from the forging press either for 
storage or for further processing, if necesasry. 
The workbench of the forging press comprises a hori 

Zontal plate-like power member 9 which extends over the 
full width of the apparatus and is formed with an up 
Wardly projecting central extension 9a for releasably sup 
porting a second plate E6. The latter may be screwed 
to or otherwise connected with the extension 9a of the 
Cttom plate member 9. The plate 56 is connected 

with and Supports a horizontai top plate E1 which extends 
Substantially from the central zone of the upright to the 
central Zone of the other upright 2. top plate if 
consists of a highly resistant, high-quality steel or an 
equivalent material and constitutes a simple countertool 

The width of the last men 

The 
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tioned plate 13 preferably approximates the maximum 
width or the diameter of workpieces which are treated in 
the forging press. As is best shown in FIG. 2, the top 
plate it is located between a pair of elongated parallel, 
horizontal, flat conveying battens or bars 2, 13 which 
act as conveying elements for the workpieces. Each of 
the conveying elements 12, 13 is mounted on its own slide 
way 4 formed in the workbench of the press. 
As is best shown in FIG. 2, each of conveying elements 

2, 13 Supports and is connected with four spaced grippers 
15, 16, 17 and 18 which are capable of engaging and 
tran?ferring the workpieces to vairous treating or proc 
essing stations of the forging press. The jaws of pairwise 
arranged grippers 15-18 are aligned transversely of the 
longitudinal direction of their conveying elements 2, 13, 
i.e. these grippers are arranged in mirror reverse with 
respect to a vertical plane passing centrally through the 
work-supporting top plate on the workbench. A fifth 
pair of grippers, identified by the reference numerals 19, 
is also mounted in mirror reverse on the conveying ele 
ments 12, 13 but in such a way that these grippers may 
rotate in their respective bearings 29 about a common 
axis which is perpendicular to the direction in which the 
elements 2, 13 are movable in their ways 4. The 
direction in which the elements 2, 13 advance is in 
dicated in FIGS. 1 and 2 by the arrow 23. Each grip 
per 19 is fixed to a horizontal spindle 22a which carries 
at its free outer end a spur wheel 22. As may be ob 
served in F.G. 3, the length of strokes performed by 
the elements 32, 3 is indicated by the reference char 
acter h, each such stroke corresponding to the distance 
between the centers of adjacent gripper pairs, e.g. of 
grippers 17, 19 or of grippers 16, 29. The conveying 
elements 2, 3 are shown in their starting position, 
that is, before they begin to perform a stroke h in the 
direction of arrow 21. A pair of toothed racks 23 is 
mounted on the plate 19; these racks are located in the 
path cf the spur wheels 22 at the cuter sides of ele 
ments 2, 3. The teeth of the racks 23 come into mesh 
with the teeth of wheels 22 when the grippers 9 are 
caused to advance in a direction to the right of FIG. 3, 
whereby the spindles 22a cause the grippers 9 to rotate 
through exactly 180 so as to invert the workpiece which 
is held between the jaws of grippers 59. It will be 
noted that the plates 9, 18 and 1 are formed with aligned 
cutouts which define a recess 24 between the toothed racks 
23 so as to permit unimpeded rotation of the grippers 
É9 and of the workpiece which is held therebetween. 
Of course, the depth of the recess 24 need not be exactly 
as shown in FIG. 1, it being sufficient to form cutouts 
in the plates 3 and ::, particularly if the former is of 
sufficient thickness so that the cutouts in the plates 39, 
21 insure free rotation of a workpiece and of the grip 
pers 9 while the latter advance with the conveying ele 
ments 2, 13 in the direction of arrow 2i. 
The top plate 11 supports a series of workpieces which 

are acted upon by the overhead instrumentalities 6, 7, 8 
in that order. As is shown in FIG. 2, the grippers 5 
may hold an unfinished rectangular bank 25 which was 
previously separated from a non-represented billet. Be 
fore being placed between the grippers is by a non 
represented manipulating device, each blank 25 is heated 
to requisite forging temperature in an automatically op 
erated oven or the like, not shown. In their position as 
illustrated in FGS. 1 and 2, the grippers 5 are located 
at the first station of the assembly-line type forging press 
which may also be called the receiving or loading sta 
tion for the raw workpieces. The successive treating sta 
tions of the press are occupied by the gripper pairs 6, 
19, 17 and 8 in that order whenever the conveying 

5 

10 

20 

25 

35 

40 

45 

55 

60 

65 

70 

movement of elements 12, i3 in the direction of arrow 21 
is about to begin. The partially treated Second work 
piece 26 shown between the substantially W-shaped jaws 
of grippers 6 was already subjected to the upsetting ac 
tion of the overhead tool 6. As can be observed in 75 

6 
FIG. 2, the tool 6 transforms a rectangular blank 25 
into the discoid body 26 but without forming a bore or 
even a recess in the latter. The workpiece 27 between 
the jaws of grippers 19 is formed with a coaxial circular 
depression or blind bore 27a (see FIG. I.) which does 
not extend all the way through the body of the partially 
finished article 27. As is also shown in FIG. 1, the 
workpiece 27 receives its shape from the suitably formed 
die 7a at the lower end of the hammer 7; this die is 
formed with a recess corresponding to the shape of the 
article 27 which latter thus constitutes the next stage in 
the transformation of the workpiece 25 over the stage 
26 into the partially finished product held between the 
jaws of grippers 19. The finished article 28 held be 
tween the jaws of aligned grippers 7 has a through 
bore 28a which is formed by the stud 8a of the tool 8 
shown in FIG. 1. The stud 8a eliminates the web of 
material remaining between the bottom of the blind bore 
27a in the workpiece 27 and the plate 11 therebelow. 
However, and as will be fully described hereinafter, the 
position of this web and of the blind bore or recess 
27a is inverted by the toothed racks 23 and spur wheels 
22 before the action of the stud 8a begins. In addition 
to completing the formation of central bore 23a, the tool 
3 also increases the diameter of the article 28 and sub 
jects the latter to additional deformation, if necessary, 
in order to calibrate the product, i.e. to impart thereto 
the desired final dimensions. The annular article 28' 
shown in FIG. 2 between the jaws of grippers 13 is the 
same as the article 28. It is in a position in which it 
is ready for removal from the space between the jaws 
of grippers 8 and, because presumed to be removed 
in the position of the parts as shown in FIG. 2, is illus 
trated merely in phanton lines. The means for with 
drawing the annular product 23' from the jaws of grip 
pers 33 may be of any known design and is not shown 
in the drawings. For example, such withdrawing means 
may advance the articles 23' into a rolling mill for an 
nular shapes or toward any other additional processing 
station. 
As can be observed in FGS. 2 and 3, each of gripper 

pairs i5, 6 has limited freedom of movement toward 
and away from each other by being mounted in aligned 
pairwise arranged slide plates 36 carried by the elements 
12, 3, respectively. Each of grippers 15, 6 is formed 
with or carries at least one but preferably two guide bolts 
or rods 30a which are slidable in the respective plates 
30 and are surrounded by coil springs 31 whose func 
tion is to periaanently urge the gripper pairs a 5, 25 to 
ward each other. The extent to which the jaws of grip 
per pairs 15, 26 may move toward each other is deter 
mined and is variable by adjusting nuts 32 which are 
screwed onto the externally threaded outer end portions 
of the rods 3 a. 
The means for advancing the conveying elements 2, 

13 along the upper side of the plate member 8 com 
prises a connecting or push rod 34 which is reciprocable 
by a plate cam 33. The latter is fixed to a shaft 35 
which is connected to an element of a crank drive or 
the like used for operating the ram 3. The peripheral 
can surface of plate cam 33 is tracked by a series of 
roller followers 37 which are connected to the head 36 
of the connecting rod 34. The latter's lower end is 
articulately connected to an adjustable lever arm 38 
which is mounted on a horizontal shaft 39 rotatably 
carried by the upright member 2 of the forging press. 
The shaft 39 extends over the full width of the appara 
tus and each of its ends carries a lever arm 4C. The 
free lower end of each arm 40 is articulately fixed to 
a push rod 41 which latter, in turn, is articulately con 
nected with a slidable traverse or crosstie rod 42. The 
rod 42 is guided in a pair of slides 43 and is connected 
with the conveying elements 12, 3 by means of T-shaped 
drivers or dogs 44 which permit movements of elements 
E2, 3 in directions toward and away from each other. 
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To that end, the drivers 44 are slidable in suitable grooves 
formed in the crosstie rod 42. When the can 33 causes 
the connecting rod 34 to move in upward direction, the 
rod will pivot ever artins 38 and 49 about the shaft 39 
in counterclockwise direction whereby the parts 41, 42 
and 44 cause the conveying elements 2, 3 to advance 
in a horizontal plane in the direction of arrow 21. On 
the other hand, the downwardly advancing rod 34 causes 
the ever arms 33, 48 to pivot in clockwise direction 
whereby the elements 2, 3 are advanced in a direc 
tion to the left of FIG. 1. Thus, the lever arms 33, 49 
constitute means for transforming vertically reciprocating 
movements of connecting rod 34 into horizontally recipro 
cating movements of conveying elements 12, 13 in and 
counter to the direction of arrow 23. 
The means for simultaneously moving the gripper pairs 

15 to 19 and the conveying elements 2, 13 toward or 
away from each other is shown in FIGS. 1 and 5. It 
comprises a pair of substantially vertical push rods 45 
each of which is longitudinally adjust ble, as at 45. The 
rods 45 are guided in brackets 47 which are carried 
by the uprights and 2. These brackets also serve as 
stops for the upper caps 48 of helical expansion springs 
49. As is shown in F.G. 5, the lower end of each push 
rod 45 is externally threaded, as at 45a, to mesh with a 
tensioning nut 50 which bears against the underside of 
the lower cap or dish 5 of the respective resilient ele 
ment 49. The latter constantly tend to move the push 
rods 45 in downward direction and thereby urge the 
roiler followers 54 carried by the bell crank levers 52 
into firm engagement with reciprocating cains 55. Each 
follower 54 is rotatably connected to one arm of the 
respective bell crank lever 52 whose other arm is artic 
ulately fixed to the upper end of the adjacent push rod 
45. Both bell crank levers 52 are fixed to and are rotat 
abie with a horizontal shaft 53 which is mounted in the 
frame of the forging press. The shaft 53 insures that 
the bell crank levers 52 and hence the push rods 45 
move in unison and to the same extent when the mena 
bers 52 are rocked by their respective cams 55. The 
latter are fixed to the ram 3 so as to bring about up 
ward movement of push rods 45 against the bias of resili 
ent elements 49 when the ram 3 descends toward the 
workbench of the forging press. 
The lower ends of push rods 45 are articulately fixed 

to a pair of spaced slotted crank arms S6. The pivot 
pins 57 of the rods 45 are slidable in the slots of re 
spective crank arrins 56, and the latter's angular position 
may be adjusted by means of adjusting screws 58 each 
of which bears against one of the pivot pins 57. Each 
rank arm 56 is connected to a short transverse hori 

zontal shaft 60 and each of these shafts is pivotally 
mounted in one of two frame members or housings 59 
which fortin part of the forging press. Adjacent to its 
crank arm 56, each shaft 5G carries a toothed segment 
61 whose purpose will be described in greater detail here 
inafter. As can be observed in FIG. 1, the frame mem 
bers 59 extend at right angles to the longitudinal direc 
tion of elements 2 and 13. 

Each frame member 59 is mounted on a stepped por 
tion of the plate member 9 and extends upwardly to the 
level of the slideways 14 in the plate 10. In the fol 
lowing passage of this description, only the parts mounted 
in one frame member 59 will be described because the 
other frame member is of identical construction and con 
tains identical parts, the purpose of such parts being to 
reciprocate the conveying elements 12, 53 with the grip 
ping means 15 to 9 thereon in directions toward and 
away from each other. 
The upper side of the frame member 59 is formed 

with or is connected to a pair of upwardly extending 
guides or trackS 62 for a Small stationary support or 
base 63 and two shiftable supports 64, 65. The width 
of the non-shiftable stationary support 63 corresponds 
to that of the top piate i and, as shown in FIG. 5, 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

clamping piate, clip or the like. 

8 
the latter's underside rests on the upper face of the 
support 63. A toothed gear 55 is mounted in the Sup 
port 63 for rotation about a horizontal axis; this gear 
meshes with the teeth of a horizontai lower toothed rack 
67 and also with the teeth of a horizontal upper toothed 
rack 58. The racks 67, 68 are slidably mounted in 
bearings 69 in the support 63. The lower rack 67 also 
meshes with the th of one of the aforementioned 
toothed segments 6 and is shiftably guided in a second 
bearing 69a installed in a vertical rib 76 forming part 
of the frame member 59. The free left-hand end of the 
lower rack 67 is connected to the lower part 75 of the 
shiftable support 64 by means of a pin 72 and by a 
non-represented clainping plate or the like. The right 
hand end of the upper rack 68 is connected to the 
lower portion 73 of the second shiftable support 65 in 
similar fashion, i.e. by a pin 72a and by a non-represented 

The left-hand end of 
the rack 63 is guided in bearings 69b mounted in a 
second vertical rig 74 forming part of the frame men 
ber 539. It will be noted in FIG. 5 that the rack 68 
is freely shiftable through the left-hand supporting mem 
ber 64 because the latter is provided with a horizontal 
through bore 75, i.e. the reciprocating movements of 
the upper toothed rack 63 in no way affect the position 
of the supporting member or base 64. 
The upper sides of bases 64, 65 are formed with up 

wardly extending tongues or ridges 76 which project into 
complementary recesses provided in the undersides of 
conveying elements 12, 13, respectively. The parts 45, 
56, 57, 69, 6a, 64, 65, 66, 67, 63 and 76 constitute 
means for moving the conveying elements 2, 13 in di 
rections toward and away from each other, i.e. in direc 
tions at right angles to the direction of the arrow 21. 
Owing to the provision of two such transversely recipro 
cating drives for the elements 2, 3, the latter are readily 
reciprocable at right angles to the direction of arrow 21 
whenever the push rods 45 are set in motion. As can be 
seen in FIG. 1, the spacing of frame members 59 is some 
what less than the length of elements 12, 3 so that the 
latter's end zones can be acted upon by spaced pairs of 
supporting members 64 and 65, respectively. Thus, the 
conveying elements 2, 3 can reciprocate the grippers 
15, 16, 19, 7, 8 into and away from engagement with 
the workpieces 25, 26, 27, 28, 29, respectively. All grip 
pers are caused simultaneously either to engage with or 
to release the respective workpieces. The provision of 
above described biasing means 3i for the grippers 5, 16 
is often necessary because the dimensions of blanks 25 
as well as of partially finished workpieces 26 may vary 
within a rather wide range. Without the provision of 
springs 31, it could occur that the workpieces 25, 26 
would be properly held by the grippers 5, 16, respec 
tively, while the grippers 9, 17 and 8 could not satis 
factorily engage with the respective workpieces 27, 28 
and 28. The latter need not be held in spring-biased 
grippers because their dimensions are always or nearly 
always the same owing to the action of tools 7 and 8 
thereupon. Of course, and particularly, if the dimen 
sions of successively treated blanks 25 are substantially 
the same, the resilient biasing means 3A for grippers 
15 and 16 may be dispensed with or, alternately, it is 
often sufficient to provide only the rotary grippers 49 
with spring-biased jaws. This last mentioned modifica 
tion is not shown in the drawings. w 

It will be seen that the improved assembly-line type 
forging press comprises means in the form of the ram 
3 for simultaneously moving the overhead shaping tools 
6, 7 and 8 toward or away from the workpieces on the 
Work-Supporting plate 11; means including the connect 
ing rod means 34 for reciprocating the conveying ele 
ments 2, 3 and the grippers 5 to 19 with or without 
the Workpieces from a starting position in and counter 
to the direction of the arrow 22 in order to intermittently 
advance the Workpieces into proper position beneath the 

w 
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adjacent overhead shaping tools 5, 7 and 8; and means 
including the push rods 45 for moving the elements 12, 
i3 in a horizontal plane toward and away from each 
other whereby to move the grippers 5 to 9 into or 
away from engagement with the respective workpieces. 
It will be readily understood that, when the grippers 
i5 to 9 are out of engagement with the workpieces 
and the connecting rod means 34 causes the elements 
2, 3 to move in a direction to the left of FIG. 1, 

i.e. counter to the direction of arrow 2, the workpieces 
will remain stationary by resting on the work-supporting 
plate 12. During the next movement of conveying ele 
ments 2, 3 in a direction to the right from their start 
ing position (arrow 23), the grippers 19, for example, 
will engage with the workpiece 27 located below the 
hammer 7 and will entrain the same into requisite posi 
tion below the tool 8, and so forth. 
The forging press which is shown in FIGS. 1 to 5 

operates as follows: 
The ram 3 is shown after the completion of a work 

ing stroke and of the subsequent return stroke, i.e. it 
is in its extreme upper position in which it maintains 
the overhead shaping tools 6, 7 and 8 at such distance 
from the workpieces that the latter may be readily shifted 
in the direction of arrow 2i. The conveying elements 
12, 13 then begin their forward stroke h from the ini 
tial or starting position in a direction to the right of 
FIG. 1 or 2 because the connecting rod 34 begins its 
upward stroke so as to shift the conveying elements in 
the above described manner, i.e. by means of the cross 
tie rod 42 which is caused to slide on its slides 43 under 
the action of lever arms 43 and members 41. The 
push rods 45 are still in the position of FIG. 5; there 
fore, the grippers 15 to 19 firmly engage with the re 
spective workpieces 25-28 and cause the latter to slide 
along the upper side of the top plate 1 in the direction 
to the right of FIG. 2. It is, of course, assumed that 
a new blank 25 is placed between the jaws of grippers 
15 before the movement of conveying elements 12, 3 
in the direction of arrow 2i begins. The retaining action 
of the grippers upon the workpieces therebetween is due 
to the bias of springs 49 which urge the push rods 45 
into the position of FIG. 5 when the ram 3 is lifted 
above and away from the workbench of the press. 
The crosstie rod 42 continues its movement on the 

guideways or slides 43 until the conveying elements 12, 
13 complete their forward stroke h in the direction of 
arrow 2. Before the just described stroke of elements 
2, E3 is completed, the ram 3 begins to descend to 

gether with the overhead tools 6-8 whereby, after the 
elapse of a predetermined period of time, the recipro 
cating cans 55 act upon the roller followers 54 and move 
the push rods 45 in upward direction against the bias of 

5 

O 

25 

3 5 

40 

45 

50 

resilient means 49 as soon as the forward stroke of con 
veying elements 12, 13 is completed. The crank arms 
56 are lifted and pivot the toothed segments 61 in each 
of the frame members 59 whereby the segments shift the 
ower toothed racks 67 in a direction to the left of FIG. 
5. The gears 66 cause simultaneous advance of upper 
racks 63 in a direction to the right of FiG. 5 so that the 
supports 64, 65 move the conveying elements and the 
gripper pairs 15-39 away from each other whereby the 
grippers are disengaged from the respective workpieces 
immediately after the forward stroke of conveying ele 
ments 12, 3 is completed. In this manner, the grippers 
cannot interfere with the action of descending shaping 
tools 6, 7 and 3 which are moved by the ram 3 toward 
the workpieces therebelow. During the action of over 
sad tools 6-8, the blank 25 is transformed into a par 

tially shaped workpiece 26, the workpiece below the tool 
7 is transformed into the shape of the member 27, and 
so forth. 
When, or even before the ram 3 begins its return stroke 

in upward direction, the connecting rod 34 starts to move 
downwardly to return the conveying elements 12, 13 in 

55 

60 

65 

70 

75 

O 
a direction counter to that indicated by the arrow 2; 
while the grippers remain disengaged from the workpieces 
and the latter thus remain stationary by resting on the 
upper side of the top plate A. When the return stroke 
of elements 12, E3 is completed (the length of this re 
turn stroke equals the length of the forward stroke h), 
the cams 55 permit the followers 54 to assume the posi 
ion of FIG. 5 whereby the springs 49 cause the respec 
tive push rods 45 to descend and to bring about engage 
ment of the grippers with the workpieces. It will be 
understood that the finished article 29 was removed from 
the phantom-line position shown in F.G. 2 and that a new 
blank 25 was placed onto the loading station at the left 
hand end of the work-supporting plate 1. The forging 
press is now ready for the next operation which is carried 
out in a manner as described hereinabove. 

During the reciprocation of conveying elements 12, 3 
in and counter to the direction of arrew 2, the grippers 
39 and the workpiece 27 between their jaws are moved 
as follows: 
When the elements 2, 13 move to the right of FIG. 

3 or 4 to perform a forward stroke h, the toothed wheels 
22 of both grippers 9 travel over and are rotated by the 
respective toothed racks 23. The lower forward edge a 
(see FiG. 4a) of each gripper 9 is caused to descend 
into the recess 24 together with the forward half of the 
workpiece 27 while the parts 9 and 27 perform the re 
quired angular movement. The lower rear edge b of each 
gripper 9 travels in a prolate cycloidal path and is lifted 
above and away from the respective slideway 4 while 
the members 9 turn. The rear upper edges c of these 
grippers then become the lower front edges of the same 
and slide along the ways 4 past the recess 24 until the 
elements 2, 3 complete their forward stroke. The num 
ber of teeth on the racks 23 equais one-half the number 
of teeth cil the respective wheels 22; therefore, the angu 
lar movement of grippers 49 is completed as soon as their 
edges c come into sliding contact with the portions of 
slideways 4 at the right-hand side of the recess 24. A 
sliding contact is then established between the surfaces 
extending intermediate the edges c-d of both grippers 
59 and the upper sides of slideways 4. Consequently, 
no further angular displacement of the grippers 19 can 
take place and the inverted workpiece 27 slides along the 
upper side of the plate 11. 

During the return stroke of the conveying elements in 
the direction to the left of FGS. 3 and 4, both toothed 
wheels 22 bypass the respective toothed racks 23 because 
the elements 12, S3 are held apart by the push rods 45 
and springs 49 in the manner as described hereinabove. 
Thus, the grippers 19 can rotate only when the conveying 
eierinents 2, 3 are caused to move in the direction of 
arrow 2. An important advantage of such arrangement 
is in that the parts are subjected to lesser wear and tear 
because the number of engagements between the wheels 
22 and toothed racks 23 is cut exactly in half. 

In a slightly modified construction which is not shown 
in the drawings, the toothed racks 23 may be replaced 
by smooth-surfaced plates, and the toothed wheels 22 are 
then replaced by discoid rollers whose peripheral surfaces 
are coated with a brake liner or any other suitable fric 
tion-generating material. It is preferred in such modified 
constructions to utilize smooth-surfaced plates which are 
constantly biased in upward direction so as to insure satis 
factory engagement with the rollers. 

In the forging press which is shown in FIGS. 1 to 5, 
the means which complements the action of instrumentali 
ties 6, 7 and 8 consists of a flat-surfaced top plate St. 
However, if the desired configuration of articles to be 
manufactured in the apparatus of this invention is such 
that the workpieces must be shaped not only from above 
(by the overhead tools 6 to 3) but also by suitable counter 
tools on which the workpieces rest, the corresponding 
grippers, e.g. the grippers 7 and 19, must be mounted 
for vertically reciprocating movements toward and away 
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roin the workbanch. For example, if a countertool in 
the shape of a lower die or matrix is utilized, the corre 
sponding set of grippers should be able to lift a work 
piece from the cavity of the matrix. On the other hand, 
if the matrix-shaped countertool is provided with an 
ejector system, the corresponding set of grippers should 
be able to engage the shaped workpiece in the latter's 
lifted position, i.e. after the ejector system has lifted the 
workpiece from the cavity in the matrix. it will be 
readily understood that such modified constructions may 
embody suitable actuating means for the reciprocable 
grippers whose movements are synchronized with the 
movements of conveying elements 2, 3 and of the shap 
igg tools 6, 7 and 3. - 
FGS. 6 and 7 illustrate one form of a vertically re 

ciprocable combined ejector and gripper, iereinafter 
called lifting gripper. The lifting gripper 77 is fixed to 
a slide bar or pusher 73 of inverted U-shape. The legs 79 
of the pusher 78 are slidable in a recess 39b between a 
pair of transverse cheeks 3a forming part of a modified 
conveying element 83. The latter also comprises a pair 
of bearing brackets 32 iocated at the longitudinal ends of 
the recess 365 for rotatably supporting the horizontal 
shaft 82a of an eccentric 82 which is rotatable in the 
recess 83b. The shaft 82a has an extension or trunnion 
82b for a toothed gear 83 which is adapted to mesh with 
a toothed rack 84 thereabove. The rack 84 is rockable 
by a non-represented system of levers, by a hydraulic or 
pneumatic cylinder aind piston assembly or the like to 
rotate the gear 83, whereby the lifting gripper 77 is 
caused to perform a vertically reciprocating movement at 
a selected stage of the operation. When the gear 83 
rotates, the eccentric 82 acts upon the base of the U 
shaped pusher 78 and thus transforms the angular move 
ment of gear 33 into a vertically reciprocating movement 
of the lifting gripper 77. The latter is connected with 
two pairs of vertically reciprocable guide boits 85 which 
extend through the recess 88b and also through the por 
tion of the conveying element 80 therebelow to serve as 
supports for helical expansion springs 85. Each of these 
springs acts between the underside of the conveying ele 
ment 30 and a washer 85a which is held on the respective 
bolt 86 by a nut 85b or the like. The function of springs 
85 is to maintain the base of pusher 78 in constant abut 
ment with the eccentric reciprocating means 82. When 
the modified construction shown in FGS. 6 and 8 is em 
bodied in the forging press of FIGS. 1 to 5, the toothed 
rack 84 is set in motion whenever the tool 7 or 8 begins 
its upward stroke with the ram 3. For example, grippers 
similar to the lifting gripper 77 may be utilized for lifting 
a workpiece from the cavity of a stationary matrix-shaped 
countertool which is aligned with the reciprocable tool 6, 
7 and 3. 
Another type of a vertically reciprocable lifting gripper 

is shown in FiG. 8. The conveying element 89 is formed 
with a cylindrical cavity or space 91 which receives a 
vertically reciprocable piston or plunger 88. The latter's 
upper end is connected to a lifting gripper 87, i.e.; the 
parts. 87, 88 always move in unison. The plunger 88 is 
also connected with a downwardly extending guide bolt 
92 which projects through the portion of conveying ele 
ment 89 below the cylinder space 9 and carries at its 
lower end a discoid stop 92a for a helical expansion spring 
93 which constantly urges the plunger 88 in downward 
direction. The tension of resilient element 93 may be 
adjusted by one or a pair of nuts 92b which bear against 
the underside of the stop 92a and are screwed onto the 
externally threaded lower end of the guide bolt 92. The 
upper side of the conveying element 89 carries a pair of 
arresting members 90 which limit the upward movement 
of the pilinger 88 and hence also of the lifting gripper 87. 
The sealing means for preventing the escape of pressure 
fluid from the cylinder space 92 along the periphery of 
the plunger 88 and along the guide boit 92 are not illus 
trated. When a hydraulic or pneumatic fluid is intro 
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12 
duced into the cylinder space 91, the fluid pressure will 
overcome the retracting action of spring 93 and will cause 
the lifting gripper 87 to move into the position which is 
illustrated in FIG. 8. As soon as the pressure of fluid 
in the space 9 drops, the spring 93 will immediately re 
turn the plunger 33 with the lifting gripper 87 into the 
lowermost position. Again, the rhythm in which the 
fluid is introduced into the assembly of F.G. 8 is prefer 
ably attuned with the working rhythm of the forging press 
in which such assemblies are put to use. 

it is also possible to operate the lifting grippers with 
the help of electric current, e.g. by suitable electromagnets 
or the like, particularly if the lifting grippers should per 
form one, two more movements with respect to their con 
veying elements. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for various 
appilications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac 
teristics of the generic and specific aspects of this invention 
and, therefore, such adaptations should and are intended 
to be comprehended within the meaning and range of 
equivalence of the following claim. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
A forging press for transforming blanks into shaped 

articles in a series of consecutive operations, the press 
comprising in combination: a vertically reciprocable 
ram; a plurality of equally spaced aligned overhead shap 
ing tools carried by the ram; a horizontal workbench 
located below the shaping tools for supporting a series of 
blanks; a pair of spaced horizontal parallel conveying ele 
ments movably supported on the workbench; a plurality 
of grippers mounted on each conveying element, the spac 
ing of said grippers on each conveying element being equal 
to the spacing of said tools and the grippers on said con 
veying elements being arranged in pairs with each pair 
adapted to releasably hold a blank therebetween; means 
for simultaneously advancing said conveying elements 
and said grippers from a starting position in a first direc 
tion to move the blanks engaged by the pairs of said 
grippers into alignment with and beneath the consecutive 
shaping tools so that the shaping tools may descend simul 
taneously to perform a single shaping operation upon the 
respective blanks, and in a second direction counter to said 
first direction to simultaneously return the conveying ele 
ments and the grippers into said starting position; means 
for simultaneously moving the conveying elements and the 
grippers toward and away from each other whereby the 
pairs of grippers alternately engage and release the blanks 
therebetween, said last mentioned means comprising 
vertically reciprocable push rod means, cam means car 
ried by the ram for reciprocating said push rod means, 
toothed segment means operatively connected with and 
turnable by said push rod means, first toothed rack means 
meshing with said segment means and reciprocable in a 
horizontal plane, second toothed rack means reciprocable 
in a horizontal plane, gear means meshing with said first 
and Second rack means for moving the second rack means 
counter to the direction of said first rack means when 
the latter is moved by said segment means, first support 
ing means connected with the first rack means and with 
one of said conveying elements, and second supporting 
means connected with the second rack means and with 
the other conveying element, the direction in which said 
rack means are movable by said segment means and 
said gear means being perpendicular to said first and 
second directions; and means for rotating at least one 
pair of grippers with respect to said conveying elements 
about a common axis perpendicular to said first and 
Second directions whereby said one pair of grippers is 
adapted to invert a blank held therebetween. 
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