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'~ No. 908,187.

Specification of Le tters ' Pé,ﬁent.

Patented Dec. 29, 1908.

* “Application filed March 29, 1907. Serial No. 365,218,

To all whom 1t may concern: S
Be it known that we, FrRIEDRICH WIL-
germ WorLrr and Ewarp WoLFF, citizens of

the German Empire, both residing at Rem-

scheid-Haddenbach, in the Province of
" Rhenish Prussia and Kingdom of Prussia,

Germany, have invented certain new and
useful Improvements in Forging Machines;
and we do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled m
the art to which it appertains to make and
use the same. | R
The subject-matter of the present applica-
tion is a new improvement in forging ma-
chines. | - o
" 1t is intended for producing regular polyg-
onal or even round articles, such as three-

edged files, four-edged files and the like,

these forgings being worked - on several

swages one after the other, for exa.m?)le, be-

ing rough forged on one swage and then be-

ing finished on another.

"The essence of this new device consists 1n
the piece of work, which has been suitably

heated up and which consists of a piece of a

suitable ¥)olyg0nal rod, being grasped by a

 holder which is displaceable with regard to

30

35

the swages and which is revoluble about its
axis, and in being brought to the swages one

after the other and in being forged in them

by

the holder with the work held therein

‘being turned after each stroke through an

angle corresponding to the polygonal section
to be produced at the time, and conse-
quently by another side of the polygon being
set, opposite the hammer from time to time,

‘said holder being operated through auto-

40
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matic ratchet mechanism.

The holder is advantageously provided
with such a chuck or equivalent device as 1s
automatically closed at the commencement

of the forward action of the holder and auto-°
matically opened again shortly before the |

end of the return motion, so that 1t 1s neces-
sary merely to push the finished forged artl-

‘cle out of the holder by inserting a iresh
_Flece to he forged in order for it to be possi-

le to begin the forging operation again.

If this forging device is to be used to forge
work which requires to be forged at both
ends, the device is so arranged that the
holder grasps the piece of work at its middle
part and the work is then forged n suitable
swages simultaneously at both ends.

il
.

at one end, while lag. 24,
“embodiment in plan.

| rough forging and

Two embodiments of the present mveu

tion are illustrated in the accompanying
drawings. - |

In said drawings:—Figure 1.is a perpe:xi-

dicular section through a form of the device

intended for forging three-edged files, in

which form the work is forged at both ends

simultaneously; Fig. 2.1s a plan; Ifig. 3. 15 a
view of a detail; I'ig. 4. is a perpendicular

' section through the device on the line A—A,
Tig. 2.

Fig. 5. is a plan of Fig. 4, the holder

60
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for the piece being worked being shown n -

a more forward position than that shown in
[ig. 2; Fig. 6. shows the holder in side ele-
vation, the casing being open and the ham-
mer having fallen; Fig. 7. is a plan of the
same, and Iig. 8. is an elevation similar to
that shown in Fig. 6, but with the hammer
raised; Kigs. 9, 10, and 11 show details of the
holder, these figures, as also Figs. 6 to 11

being on a larger scale than ligs. 1—5.

Fig.  12. shows a perpendicular section
through the device on the line C—C of kig.

5 seen from the-left; Fig. 13. shows a sec-
tion on the line D—D of Fig. 12 seen from

the left: Fig. 14, is a view similar to 11g. 12,
the holder with the finished forged work

therein being however moved partially back-

wards from the swages; Fig. 15. 1s a view

from the right of Fig. 14; and Ifig. 16. a sec-
tion similar to that shown in Fig. 12. show-
ing a new piece of work inserted in the holder;

Fig. 17. is .2 plan of the under swage used

in the foreing of three-edged files; lag. 18.

is a perpendicular section through the upper
and under swages orf the line E—K of big.
17 Fig. 19. is a similar section on the line
F—T of ¥ig. 17; Fig. 20. a section on the
line G—@G, and Fig. 21. a similar section on
the line JI—H, of I'igs, 17, 18 and 19.  Fig.
22. is a perpendicular section of this first

ambodiment on the line B—B of Kig. 5,

Fig. 23. is a corresponding sectlon oif a sec-

ond embodiment adapted for forging work

In the case of the first embodiment as
shown in Figs. 1 to 22 cf the drawings, 1 13
the anvil of a suitable forging hammer, upoi

which anvil the two swages 2 and 3 are ar-

ranged side by side, the swage 2 serving for
the swage 3 being 1n-
tended to impart the desired finished shape
to the article or piece of work. The swages

shows this second
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| consist of two halves, separated by an 1n- 110
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. an attachment in contact with one side of

: e

 of the piece of work can be moved back-

L)

terval, in which the carrier. 4 for holder 1

- wards and forwards opposite said swages.

10

15

For this purpose the carrier is arranged on a

slide 5, mounted displaceably on the-anvil 1.

Said slide may be moved either mechanically
- or by hand in such a-way that the carrier 4
- may be brought first opposite the one and
- then opposite the other of these swages or
finally opposite a feed-channel 6. Stops or
~ abutments 7 and 8 (Figs. 2 and 4) on the |

feed-channel and on the slide itself respec-

- tively limit the motion of the slide 5, so that
the work mounted in the holder 10 comes
opposite the feed-channel 6 in the one end-

_position and over the finishing swage 3 in the

- . other end-position. |

26

. 'The hammer-ram 9 carries the correspond-

~ing upper swages 22, 3* (Figs. 18 and 19),
20

which likewise consist of two halves sepa-
- rated by an intermediate interval, so that
* the holder situated between the halves of |
‘the under swages is not struck by the ham-
mer. The swages may be formed directly-
in the anvil or the ram. It is preferable
- however to fit them separately in the anvil

- and the ram, as is represented in the ex-

30

ample illustrated. The Figs. 17-21 show by

way of example the requisite forms which

the under - and upper swages possess for
forging three-edged or three-square files.

-ing or housing which is similar to that of a

40
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In the walls of said casing a work-holder con-
~_ sisting of a journaled block or hub 10 is.
- mounted revolubly and also so that it can
- move vertically up and down. Said hub
has a hole 11 shaped to correspond with the |
;folygonal_ or many-angled form of the work,
- The work is inserted in this hole in such a
. way that 1t is held at its middle portion and

. Frojects freely at both ends, so that the
. latter can be forged simultaneously, that-is
to say, in the case illustrated, the blade and {
~ the spike .of three-square files can both be
... forged at the same time. On the hub a
- polygonal part 12 is provided corresponding

- to the shape of the work, with which po-
lygonal part a nresser 14 codperates, said
‘presser being aicanged freely in the casing
so as to be capable of reciprocating up and
down and being subjected to the downward

~ pressure exerted by the spring 13; Said

presser 14 resting with -its lower portion on

~the said polygonal part which faces upwards

60

66 holder 10, in the example illustrated a press- | piece of work has been placed if it, & rod 26

- (guarantees that the work is in a proper po-
. sition, that 1s, that it has one of the sides of
sald polygonal part facing upwards, or said
- presser tends-to turn the: work into such a

- position, when it is brought out of such a po- |

sition by the rotation of the block or hub 10.
- In order t6 secure the work in the work-

!

The holder-carrier 4 is provided with a cas- |

the ring turns in the o
work s unclamped. .
- In the casing of the
pendicularly reciprocating plunger 19, which -

Tesponding to the face
1n use at the time.. -~ o0 L
- Inorder to enable the holder to open auto-

908,187

catéh 15 engages with' 1tth1‘0ugh the wall of

L .

the hub, which catch is integrally connected

with a pin 16 traversing the said work-
‘holder to the exterior of the hole, so that by
‘pressing on the end of said pin 16 the cate

‘can be forced out of the hole in the work-
‘holder in order to release the work, whereas
the latter 1s clamped firmly by pressing on

the back of the catch. These movements of
‘the catch 15 are brought about by a ring 17

70

75

revolubly mounted on the said work-holder,

so that the work is clamped fast, while when

“a strong spring 20 itself arranged 1n the cas-

ing in the example illustrated tends to main-

pposite -direction the

h"‘old'e,r. there is a ' ﬁ)er-.

‘which ring possesses in its interior eccentric
recesses 18 which:cobperate with the catch
15%0r with the pin 16, in such a way that
when the ring 17 turns in the direction of the
|-arrow (Kig. 10) the cafch is pressed forwards

80

85

tain: raised but which at each downward -
‘stroke of the hammer is forced downwards
together with and by means of said hammer.
On this plunger there is journaled at its up-
per end a pawl 21 which 1s pressed by means
of the spring 22 with its lower hooked end
“against the polygonal part 12 which is also
formed as a ratchet-wheel and consequently =~
osesses a tooth-space 23 behind each corner. -

- -When the plunger 19 is pressed downwards
~ lock and which stands upright on the slide 5. | ' ' |

05

the pawl 21 engages in the tooth-space "

round: the corner of the polygonal part 12
‘which is below at the time, and then when
‘the following upward travel of the stamp 19
‘takes place the polygonal part is turned
round and consequently the -work-holding
‘hub or bleck 10 is rotated through the angle

1 question, that is, in the present case

100

105

through 120°; the presser 14 again insuring -

ger- 19 through the instrumentaliiy

| that the work-holding hub or block with the
work comes into exactly the right position.
If the work were lying in 'a swage corre-
sponding to its shape, for instance in the fin~
1shing swage 3 in the case shown, and were .-
‘thereby prevented from turning, the work -~
together with the work-holding hub‘or block: = -
is first raised to such an extent by the plun- 115
the
pawl 21'in opposition te the presser 14 thatit.

110

115

can rotate. ‘Thus the ralchet-mechanism =

_ ' - .

.

for rotating the work

1s-actuated by meansof -

the descending: hammer itself and through 120

the medium of SPI'ngQO&Ild consequently. -

“after each hammer-stroke rotation aato- - =-

matically takes place through an angle cor- -

of the polygonal part

125

matically for the purpose of releasing the
finished forged piece; as well asto enable the o
holder to close automatically after a fresh

130



908,187
having two teeth 25 on its under surface 1s |

~ arranged at the opposite end of the device to-
that at which the swages are situated, said

rod being supported in a casing carried by the
fork 24. 'The carrier 4 on returning from the

swages to the feed-channel 6 is pushed over |
- said rod so that its teeth 25 come In engage-

. ment with corresponding toothing 27 on the

16

turned in the one direction and at the com-
19

above-mentioned ring 17 which is revolubly-

arranged on the hub or work-holder 10 and
‘which serves to adjust the position of the
catch

15. Consequentiy on the return
movement of the holder 10 this ring 17 1s

mencement of the forward movement in the

opposite direction, so that in the first case

the holder is opened and in the second case 1s
closed. In order o render this mode ot op-

 eration possible, the rod 26 at its end which

20

while at the other end of the casing a

is furthest from the swages is revolubly
mounted on a pin 28 which passes through a
slot in said end so that the rod is also longi-
tudinally displaceable within certain limits,

in 29
h

engaging in a wedge-shaped recess 1n the un-

“der surface of the rod supports the latter

which is pressed against said pin by means of

- & spring 0. A spring 31 tends to prevent
" the rod 26 from becoming longitudinally dis-

30

‘ments of the carrier 4.

placed in the direction of the forward move-
In consequence of

~ this arrangement of the rod 26 the latter can
move upwards when the carrier 4 moves

35

backwards so that the sets of teeth can come
into engagement with one another, whereas

whén the carrier 4 moves forwards the teeth

. gre.disengaged by the rod being drawn along
 with the carrier 4 s short distance and there-
by ‘correspondingiy .raised at its free end by

4

45

b0

the codperation of the surface of the wadge--

shaped recess and the pin 29. !

" In order to prevent the work-holding hub
or block 10 from being forced round to-
gether with the ring 17 when the latter 1s
rotated, 2 second rod 32 is provided above
the rod 26, which rod 32 prevents the presser
14 from moving upwards during the .rota-

tion of the ring 17 and so prevents the work-

holder 10 from turning. In the majority of
cases however it is not at all necessary to

¢rrange a device for securing the work in the
“hub or block 10, as the work apart from such
‘a device is sufliciently secure.

The feed-trough 6 is movably arranged,

at its front end it can be moved to and fro not

only in the direction of the motion of the

60

35

holder, but also up and down to asiight extent.
At itsfront end it is carried by a piece of sheet
or vertical plate 33 mounted on the anvil.
Said plate 33 possesses an obliquely running

slot 34 (Figs. 1 and 13) corresponding to the

wall of the trough farthest removed from
th‘e swages, while the left wall of the same

'slot 34 1n the

that is, it rests for example at its back end
" in a fork not shown in the dr~wings, so that

possesses a slot 35 corresponding to the plate
33 (Fig. 5). Consequently the latter en-
saoes with its corner 33* (Fig. 13) m the
trough and prevents said trough from being
longitudinally displaced. Moreover on the

3

70

trough 6 a small arm 36 reaching into the

carrier on being withdrawn from the swages
strikes against this arm and thus drives the
trough with it during the continuance of 1ts
motion, the trough sliding upwards mn the
plate - 33. By these means
the following objects are attained, viz., the
trouch in no way impedes the movements of
the carrier with the work which 1s held there-
in and which.projects at both sides, because,
after a fresh.piece of work has been intro-

' path of the carrier 4 is provided, so that the -

80

duced into the carrier, the trough 6, during

the new commencing movement of the car-
rier towards-the swages (Fig. 16), 1s first

driven along with the work and consequently

slides downwards -or sinks in the slot 34 of
the piate 33, so that the work on continu-
ing to move with the carrier can be moved
out of the trough over the wall of the same.
The reverse action takes place on the return
of the finished forged work. In tlius case

the finished article first moves over the wall

of the trough (see Fig. 14) and not until

‘then is the trough taken along with the car- 9

rier, which continues to move further, and
simultaneously raised, so that in the end
position of the holder the trough stands
again exactly at the same height as the hole
11 in the carrier or hub 10 (see Fig. 16).

A flap 37 (Figs. 2, 3, 13 and 16) serves to
limit the forward feed motion of the new

piece of work to be introduced, said flap

normally closing (see Figs. 3 and 13) an open-
ing in a wall 38 which is opposite the trough

| and on which the flap is revolubly mounted

at one of its ends. This flap is so shaped at
its free end that it is automatically raised
by the finished forged work, which has been,

increased in length, when the latter returns

from the swages so that the finished work
| can be pushed out of the holder (see Fig.

15). After this has been effected, the flap
falls down again. in virtue of its weight and

then limits the feed -of the fresh unforged

work when the latter is introduced into the
holder, so that the work is clasped always
at the same part by the holder 10 (see Kig. 16).
" The mode of operation of this new device
is as follows:—After the forging of the work
in the holder 10 has been finished, the latter
is brought by means of a suitable movement
of the slide 5 into the position indicated 1n
Fig. 1 by means of full lines, the holder being
ovened in the manner described above, the
feed-channel being placed opposite the hole
il and the 1]
feed of the new work being raised. A new
piece of work is then placed in the channel 6

| and is fed forward in the latter, and at the

ap 37 for limiting the forward

85

90

100

109

110

115

120

130
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- same time the finished forged work is pushed

" out of the holder and the new work is intro- |
. “duced into the same.
- the meanwhile has fallen down causes thenew -
.5 work to be clasped-at the correct part.
- ter this has been effected, the holder together

. with the work held thereby and protruding |

'.'from both sides of the same (SGB Kigs. 1 and

L - 6) is-moved up to the swages.
mencement ‘of this movement the work is
- clamped in the holder in the manner de-

- 15

20

- _ends.-
ST }swages are of such a shaf)e that the work, be-
- ing fed forward gradually

At the com-

scribed, if a device serving this purpose is
prowded and the feed-channel sinks to such

an extent that the motion.of the holder can
| continue unimpeded. The work is now
-~ brought between: the swages 2, 22 -and then
- the hammer is set in action.
- tion as explained above the work 1s turned

_- through 120° after each hammer-stroke so
that it assumes a triangular shape at both

Durmg this ac-

In this case the surfaces of these

on the swages bv a

- - suitable motion of the shdo 5, is continually

25

- 30

more and more beaten out and distended a,ml |

at the same time brought to a point. - After

it has been beaten out to‘the necessary

- length, it is placed between the swages 3, 3*
"~ The swages are shar

ed to correspond Wlth
the finished form of the work, so that the lat-

ter by being forged in them assumes the de-

* sired finalshape, 1t being again automatically

39

40

turned through a suitable angle after each
~ stroke, for example through. 120° if three-
square files are being manufactured. After
'~ the forging of the work has in this way been
 completed, the holder is moved back again |
. into its initial
- scribed cycle of events.commences anew.
Figs. 23 and 24 illustrate g still simpler |

osition, after which the de-

folm of the new device which is intended to
serve only for working forgmgs at one end.

. In this case also as in the case of the first ex-

45

| .ample the two swages 2 and 3 are arranged

on the: anvil 1 of the hammer, of which

- swages the former again serves for rouph forg-

ing and the latter. for. finishing. In this case,

- however, each of these swages consists oan

. 80

55

of a smgle art and the holder 4 for the work
is arranged on a slide 5 adapted to Tecipro- |
~ cate in front of the swages, so that the piece

of work can again be brought into the sepa- |
motion from said member to the wmk—

| holder and revolving thﬂ httol af tol the
__Workmg-strokeo B .

rate swages by shifting the holder and the

~holder also canbe placed opposite the feed-

channel 6 for the urpose of removing the fin-

~..ished forging and inserting a fresh. piece of

work, In correspondence with ‘the lower
{ regular polygonal and round pieces of WOLL

- swages the upper swages on the hammer-ram

.60

'bors

9 also each consists of single undivided mem-
The work holder 4 may in this case
- also be constructed as in the first exam le'

- :desorlbed above, but the work instead of
_1ng grasped at its middle. is grasped at one

~end. . The plunger 19

roducing & rotation

- The flap 37 which in
Af-

.. 903,137 B

f ra,nged in the same manner as before and is

!

on the desoent of the hammer.

hﬂ,mmei

_.feed—oho,nnel a pair o
mer, 4 pair of oorrebpondmg swages on' the

likewise actuated by a hammer-ram. For

23) 1s fixed at a suitable height laterally on
sald ram, which stop strikes the plunger 19

the mode of operation of this modified form of
the device is the same as tha,t of the examplo
first described. ' ' :

If pieces of work with 2 round cross-séc-

‘this purpose an abutment or stop 39 (Fig.

70

Otherwise

76

tion are to be forged, they are first prelimi-

narily forged into a polygonal shape and then

their round form i is” 1n1parted to them In the -

ﬁIllShlIlﬂ' swage.
What we clalm as our mventlon and desmo

ta secure by Letters Patents 1s:— .
1. In a forging machine of the type’ de-

scribed for forgmg regular polygonal and

round pieces of work, the combination of a.

hammer, an anvil, a pair of swages on the

80

85

hammer ‘2 pair of cor rebpondmg swages on

the anvil, each of said swages consisting of
two portions separated by an interval, a rev-

1 oluble work-holder adapted to Vertloall

move opposite said swages and between the
portions of the swages on the anvil and means

for revolving the Work—-holdw

90

2. In a fowmg machine of the type de—- |

scribed for forging regular plygonal and
round pieces of work, the combination of a

an anvil, a %)a,lt oontammﬂ' work
sSwages on the ham-

anwl each of said swages comglstmg of two
Eortlons separated by an interval, a revolu-

99

100

le work-holder adapted to veltloally move.

opposite said swages and between the por-
tions of the swages on the anvil and also
gposﬂ;e sald feed-channel and means adapt-

to be actuated by the. hammor for rovo lv-

ing the work-holder.

3 A revoluble vertically movable ka—
holder for forging machines of the type de-
scribed f01 foro'mo* rogular polyﬂ'onfg and
round pieces of w ork in- contbination with

| & reciprocatory carrier, said liolder having a

a hole througn Whl(‘h the work can be in-
serted, a spring - controlled 1eolplomtory

and adapted to move with the hammer dur-
ing part of its stroke against its spring-con-
trol, and connecting mesans for transmitting

4. A revoluble ka-holdol for fo1 omg
machines of the type deseribed for fmgmw

In combination with a reciprocatory carrier,
said holder being vertically movable, prr}-

onal part, a spring-controlled presser rest-

Ing on said polvg?mal part, a spring-con-
65 of the Work a,fter each ammer—stroke 1S ar- | trolled reolproc&tory membel arranged in the

110

member ar ranged in the path of the hammer

115

120

125

vided with an opening for insertion of the
work and being also provided with a polyg-

130
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30

39

40

pivotally

908,187

path of the hammer and adapted to moye |

with the hammer during a part of its
stroke, and connecting means for trans-
mitting motion from said inember to the
holder and revolving the latter after the
working-strokes. |

5. A rtevoluble and vertically movable
work-holder for forging machines of the type
described for forging regular polygonal and

round pieces of work, in combination with a |

reciprocatory carrier, said holder having a
hole through which the work can be inserted,
o ratchet wheel connected with said holder, a
spring-controlled reciprocatory member ar-
ranged in the path of the hammer and adapt-
ed to move with the hammer during a part of
its stroke against its spring-control, and a
pawl pivotally
adapted to engage with said ratchet-wheel.

6. A revoluble and vertically movable
work-holder for forging. machines of the type
described for forging regular polygonal and
round pieces of work, in combination with a
reciprocatory carrier, the said holder having
an opening for the insertion of the work and
being provided with a polygonal part, a

ratchet wheel connected with said holder, a -

spring-controlled presser resting on. said
polygonal part, a spring-controlled recipro-
catory member arranged in the path.of the
hammer and adapted to move with the ham-
mer during a part of its stroke, and a pawl
mounted on said member and
adapted to engage with said ratchet wheel.
7. A revoluble
work-holder for forging machines of the type
described for forging regular polygonal and
round pieces of work, in combination with a
reciprocatory slide 5, a carrier having a frame
substantially in the form of a lock-casing
mounted on said slide, said frame having a

vertical slot, g holder 10 mounted revolubly |

mounted on said member and™

and vertically movable

.

and so as to be vertically movable in said
slot, said holder having a polygonal hole 11

through which the work can be placed and

being provided with a polygonal part 12 hav-
ing ratchet teeth, a spring-controlled presser
14 resting on said polygonal part, a spring-
controlled reciprocatory plunger 19 arranged
in the path of the hammer and adapted to
move with the hammer during a part of its

stroke agalnst 1ts S{Jl‘illg—C()llt-I‘Ol, and a
21 pivotally mounted

spring-controlled paw
on said stamp and adapted to engage with
said ratehet teeth. _

8. In a foreing machine, the combination

of a reciprocatory carrier and a work holder

cariied thereby with a feed trough V-shaped
in cross section having a cut away portion in

rone side, a supFort havine an oblique slot

which the wall of the trough opposite sald

cut away part rests and an arm on sald
trough extending into the path of said carrier

whereby the trough is raised when the carrier
moves sald arm. . |

9. In a forging machine, the combination
of a vertically movable revoluble work
holder, haviug a hole through which the work
may be inserted, a feed trough, a flap oppo-
site said trough and serving as a stop for the
work fed to said holder and means for carry-
ing said holder to and fro, the said tlap being
adapted to be automatically raised by each
piece of work after swaging as the holder re-

cedes, to-permit the expulsion of such piece

of work, substantially as set forth.

In testimony whereof, we have signed our
names to this specification in the presence of
two subscribing witnesses. |

- FRIEDRICH WILHETM WOLEF.

3 EWALD WOLFF.

Witnesses: *
OrTro KowNig, | .

J. A. RrrTERSHAUS.
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