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 Specification of Letters Patent.

~ Application filed August 12, 1907. Serial No. 388,217.

To aZZ_wham' it may concern: - o
Be it known that I, ANDREW CHRISTIAN-

"SON, & resident of Butler, in the county ot

Butler and State of Pennsylvania, have in-

5 vented a new and useful Improvement in
Forging-Presses; and 1 do hereby declare

the following to be a full, clear, and exact
. description thereof. _ s
- This mventiontrelates to forging presses
10 and more especially to hydraulic presses

for making large forgings.

The object of the invention is. to'pmvide a |

. press which will give a large output and by

- means of simple and'strong mechanism. . .

15

a forging press having a pair of rotatable

~ die carners, each carrying a plurality of dies,

together with mechanism for rotating said

“carrlers to bring opposing dies in operative

- 20 relation, and platens or pressure mechanism

to cause the die carriers and dies to approach
each other for the forging operation. -

The invention also comprises certain de-
arrangement of

talls of construction «nc ‘
25 parts herelnafter described and claimed. -
- In the accompanying drawings Figure 1 is
a View qnmpa y in elevation and partly in
section '

30 press; Fig. 3 1s a plan view of the press; Fig.

4 1s a horizontal section on the line 4—4,
Kig. 1; Fig. 5 1s a similar view on the line

5—5, Fig. 1; Fig. 6 is a vertical sectional
- view on, the line 6—6, Fig. 3; and Figs. 7, §,
35 9 and 10 are detaill sectional views taken re-

spectively on the hines 7—7, 8—8, 9—9, and
10—10, ¥ig. 5. - -

- The press comprises a suitable base 1 and

“head 2, of substantially diamond shape,

40 umnited at the corners by four heavy rods or

~ -colummns 3, 3, 4 and 5. These columns pass
,throggh holes 1n the base and head 'a,n;dp are
- provided i ) _ |
or (freventmg separation of the base and

45 head,1
. hydraulic presses. Rotatably mounted on
the column 4 is a die carrier 7 and similarly
. mounted upon the
- die carrier 8.' Hach of these carriers carries
50 a plurality. of dies, the drawings showing
~-.each carrier as provided ‘with three dies,

namely, the bottom dies 9 on the carrier 7

-and top dies 10.-on the carrier 8.., The par-
‘ticulardies shown are for forging steel wheel

" 55 blanks, ‘the hottom dies having the forging

The invention comprises, generally stated,

- section looking at one side of the press; Kig. /|
2 1s a view looking at the opposite side of the |

ed with suitable means, such asnuts 6, | for t

in the ordinary manner of constructing | binding on the columns.

ost 5 1s & corresponding

| c'é,vi'ty 11 and the top dies having the pro-
jecting portion 12, and both dies being cen~
trally perforated for the passage of piercing

Patented May 18, 1908.

mandrels or punches 13 and 14 respectively

to form the eye of the wheel blank. It will

be understood that these dies may be re-
placed by others for shaping articles other
than wheel blanks. One. or .
carrlers are mounted for vertical movement
s0 as to cause the dies t0 approach each other

to perform the forging operation. Asshown
die carrier 8 alone is vertically

the to |
movable, being slidably as well as rotatably

‘mounted on the column 5 and being verti--

cally movable together with the top platen
or pressure head 15 which 1s slidably mounted

on the columns. The die carrieris rotata-

bly connected to this platen by being pro-

vided on its upper side, around the opening."--
surreunding the column 5, with an over-

oth of the die

60

65

0

75

hanging collar or flange 16 .which 1s engla'ged “

by & ring 17 suitably secured to the platen

or pressure head 15 and provided with a

ledge 18 which lies underneath the flange or
|- collar 16 on the carrier 8.
said ecarrier moves upwardly and down-

Consequently,
wardly with the platen 15 but is free to ro-

80

tate on the column 5. The upper die car-

rier will be made in sections to permit- as-

‘sembling the same with the ring 17, but as
_?urely mechanical feature’it has
not been:1 _

this is a p
ustraved. | B
The platen 15 is raised by means of 2 pair

of power cylinders 20 formed or secured to

castings 21 which are clamped to the two

85

90

diagonally opposite columns 3, the piston -

rods 22 of said cylinders bearing against lugs

23 on the platen 15. An additional cylinder
25 secured to the head 2 of the machine has

‘1ts piston connected by means of rods 26 to

95

the platen 15 approximately above the point

ofsu}p port of the die carrier 8 on said platen,
1e

carrier 8 and preventing the platen 15 from
. ‘ The, platen 15 18
depressed to perform the forging operation

by means of one or more hydraulic cylinders

28 formed in or secured to the head 2 and
having their piston rods connected to said
platen. The drawings show four cylinders
for this purpose. o
The bottom central

of the machine, while the top central die or

purpose of counter-balancing the die:

100

105

die or 'ﬁuﬁch 13 is op- .
erated by a plunger 30 actusted by & power.
cylinder 31 mounted in or below the base 1

110
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punch 14 is actuate.d bv a lunger 32 con- | 49, the latter bemg comlected at top and bot-

nected to the piston 33 of a power cylinder

34 in the head 2 of the machine. All of the

cylinders described are single acting cylin-

ders and in order to raise the plunger 32 an
additional single acting cylinder 35 is pro-
vided having its piston rod connected to the

- piston 33 of the ¢ yvlinder 34.

10

The punches 13 and 14 are only short mem-
bers, not.extending farther down or up than

" the bottom and top faces-of the dies 9 and

20

ically
" base or anvil 1 and platen 15 as soon as pres-

10 respectively so as not to interfere with the
free rotation of the die carriers 7 and 8. To
prevent the dies 9 and 10 from scraping on

‘the anvil 1 and platen 15 respectively when
the die carriers are mta,ted said dies are so .

mounted on the carriers tha,t they automat-
free themselves from conta,ct with the

sure is relieved. As shown, the dies are pro-
vided with lugs 37 and the die carriers with
correspondmg lugs 38, and interposed be-
tween these lugs are spr 111gs 39. = The springs

39 of the lower dies are su[ﬁmently strong to

29

lift the dies away from the anvil 1, while.

~ those of the upper dies are not qulte strong
enough to carry the full weight of the dies, so
that the latter drop sllqhtly out of contact

30
35
40
r

50

-
~ bottomn face with three notc

60

with the platen 15. The springs 39 yield

under pressure so that during the forging

step sald dies are in contact with the anvil 1
and platen 15 and therefore subjected to
pomtwe pressure.

held by means of the lugs 38.
In the operation of the press the heated

‘blanks are given a preparstory shaping by a

press dl&wrammatﬂ ally represented at 40

and are then pushed into the main press onto

a die 9 when at station A, Fig. 4, and are then
carried by the rotation of the dle carrier 7 to

“station B where the forging takes place, and

again carried by the further rotation of the
die carriers to station C where the blanks are

removed. The die carrier 7 rotatesin the di-

rection of the arrow d, Fig. 4, while the die
carrier 8 rotates in the direction indicated by
the arrow e. The step by step rotation of
the die carriers to the several stationg de-
scribed may be effected by any suitable

‘mechanism. Asshown in the drawings both

ratchet or dog
mechanism connected by ﬂemble members

die carriers are rotated by

to power cylinders.
The lower die carrier 7 is provided on its
I?es 41 deswned
to receive a dog 41? pivotally mounted in a

head 42 and IlOllIl&llV pressed against the

lower face of the die carrier by means of a
spring 43.

- in a circular groove or way 44 for med i1 a &ta-

'65

‘tionary bracket-or shelf 45 and has connected

thereto a ilexible member located in the
groove 44 and consisting of guide plates 47
and antl-frictmn rollers 48 mounted on ﬁtudq

| rotatable on the column 5.

The die carriers are pro- |
vided with openings in which the dies are.

tom by links 50 so as to form in effect a chain.

The end of this flexible member 1s connected

to the piston rod 51 of a power cylinder 52.
The upper die carrier 8 has a splined connec-

tion, shown at 53, with a sleeve 54 secured to -

or formmg part of & ratchet wheel or disk 55

provided on'its periphery with three notches

56 with which codperates a detent or dog 57

pivotally mounted in a head 58 and normally

pressed against the periphery of the disk 55 |
The head 59 is
mounted in a guide way 60 formed in a suit-

by means of a spring 59.

able casting secured to the base 1 and has

connected thereto a flexible member con-

The disk 55 1s -

70

79

80

sisting of blocks 61 having links 62 connect-

ed thereto by means of plvot members 3.

The end of this flexible member is connected

to the piston rod 64 of a power cylinder 65.
‘When the piston rods of the two power

cylinders 52 a,nd 65 are pushed outwardly,
2ds 42 and 58 are pushed around in

the h:

their respective grooves until their dogs or
detents engage one of the notches of the die

85

90

carriers, when by pulling on the flexible.

members by means of the dpower cylinders

the power cyl-
inders and the die carriers rotated: The
«16 cylinders is sufficient to rotate

the heads are drawn towar

stroke of -

95

the die carriers one-thlrd 0f a cemplete revo-

lution.

Locking means are promded for holdmg .

the die carriers in proper position after ro-
10C

tation, these locking means being designed to
opera,te sutomatically. Asshown, the lower
die carrier is provided on its perlphery with

three notches 67 adapted to be engaged by a
detent or dog 68 pivotally mounted on a suit-
able bracket secured to the base of the press,
‘This dog is connected by means of a link 69

105

with a pivoted member 70 having a cam por-

tion 71 projecting into the path of the head

42 and provided with an arm which is con- -

nected to a rod 72 extending into a case 73
where it is surrounded by a spring

the
or oove
to the limit of its stroke to get a new engage-
ment with the die carrier, it strikes the cam

ortion 71 of the member 70 and through the
link 69 pushes.the detent 68 out of the notch

67, thus unlocking the die carrier..
as the carrier has rotated sufficiently far to

dis-engage the head 42 from the cam por--
“tion 71, the spring 74 causes the detent 68 to
The head 42 is slidably mounted |

bear agamst the periphery of the die carrier

110

74 whieh
acts on said rod and normally h olds the de-
tent 68 in the notch 67 and the cam portion
71 projecting into or across the groove 44 in.
path of the head 41* moving in said
When the head 42 is pushed around

115

120
As soon

125

and as soon as the next notch comes opposite
said detent the latter snaps into the same

and thus locks and positions said die carrier.
The upper die carrier likewise is provided -

Wlth three notches 76 a,nd coopemtmg mth 130
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"as shown at
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the same is a deten‘r or doc'-' 74’ mounted on a

aock shaft 78 and sliding up and down on said

shaft with the raising and lowering of the
upper die carrier.
has a splined connection with said rock shaft,
or preferably the rock shaft is formed square,
579, and the detent is held by an
arm or bracket 80 connected to the platen
15. 'The lower end of said rock shaft has

connected thereto an arm 81 to which is con-

“nected one end of a link 82 whose opposite

15

- 9¢

end is connected to one end of a lever 83 piv-

otallv mounted on the base of the machine,

and in turn having its opposite end con-.
The for-.
mer is connected to a rod 36 projécting into-a

nected to links or rods 84 and 85.

spring case 87 where it is surrounded by a

spring similar to the spring 73 and. acting
normally to pull on the rod 82 and hold the

detent 77 in engagement with the periphery
of the die carrier. The rod 85 is connected
to ‘a member 88 pivotally mounted on the

base and provided with a cam portion 89 pro-

~ jecting into the path of movement of the

- 30

40

49

G0

65, b anks into and out of the press ﬁa,n go-on | said pl&ten

head 58.
and of the cam member 88 codperating with
the head 58 1s exactly the same as the equiva-

lent parts described in connection with the
lower die carrter, the head 58 automatically’

dis-engaging the detent 77 from the notches

76 and the spring in'the case 87 causing the

said detent to snap into the. notcheb 111 the
periphery of the die carrier.. .~ .-

By means of the mechanism ]ust de-

- *scmbed the several die carriers are locked in

their several positions to bring codperating
hies mto alinement. As a further means for
11181111110 exact alinement of the dies, the die
carriers are provided with guide membels G1
having codperating faces 93’ preferably pro-
vided W’lth har deneu weal surfaces and de-

signed to engage when the die carriers ap-

])wach and.msuring the dies being in exact
alinement when actnw 011 the blank.
The power cvlmdus 52 and 65 will be op-

erated from the same valve o as to insure .

their simultaneous operation and effeet the
rotation of the die carriers in unisqn. The

- two eylinders 20 will be provided with a
. common OHQI ating valve and the four cylin- |

ders 28 will also bo provided with a common

operating valve whilé all the other evlinders.

will have indepeindent valves. The valves

for actuating all of the eylinders of the press

will be placod at a point where the operator
can have a-view of the entire machine so that
he can operate the several parts in proper
secuence.

By providing a plm ality of dles in the die
cartiers, the over-heating of the dies isvpre-
vented, defective dies can be removed and

.Ieplaccd for instance at station C, without
Jnaterm]lv interfering with the ¢ontinuous

eration of the press, and the feeding of the

To permit this the detent

The action of the spring in case 87

‘mit their rotation.

‘tion of a.pair'of rotatab

‘tions overlapping,

overlapping,

| practlcally contmuously SO that a ver y large
‘output is secured.

- The operation of the press will be under-
stood from the foregoing description, the-
‘blanks being laid on the lower die at station
A then bemﬂ' carried to station B where the

die carrier descends and presses the

blank to shape and the central punches or
mandrels are also caused to act-on the blank
in the proper sequence to shape the eye or
‘central portion of the article, after which

a

70

5

the die is. ca,rrled to station C where the

i forged article is removed. The die carriers

are rota,ted from the cylinders 52 and 65,

‘bemg given thereby a step by step rotatwn_,

at a speed under the control of the operator

tion for effecting the forging operation and

80

-and are automatically locked in proper posi- 1

also automatically unlocked in Order tO per- '

What I-claim:-is:—
1.. In-a metal- iorgm%

ed on separate ¢enters and overlapping in
part, dies-mounted on said carriers, an anvil
against which one-of said carriers bears when

press, the combina-
e die carriers mount— |

85

90

in pressing position, and pressure mechan-'

| 1sm acting on the other ca,rrler in lme with

said anvil.. | -
2. In a metal forging press, the combina-

‘tion of a pair of rotatable die carriers mount-

ed on separate centers and ovella,ppmﬂ' 11
part, dies mounted on said carriers, pressure
platens located on opposite sides of said car-

‘r1ers and acting on the overlapping portions

thereol, and 111@(,11.«11118111 for causing said

platem to appmach and recede lrom each
other:

3. In a meta oo ing press, the combina-

tion of o pair of mtat&ble e carriers mount-

ed on separate centers and having edge por-

1ers, mechanism for imparting an inter-

mittent rotary movement to said carriers,

codperating gmtle members on said carriers,
and mechanism for causing said carriers to
approach and. recedé from each other. -

4. In a metal forging press, the combina-

tion of a palr of rotatable die carriers mount- = -
115

ed on separate centers and having portions

nwchaﬂmn for imparting an mteImIttent

1"otaw movement £0o said” carriers, an anvil -
‘aﬂ*amat which one of said carriers bears, a

120

able platen cobperating with the other

1es mounted on said car- -

(lies mounted on qald carriers,

95

100

1056

110

rf unel; and mechanism fox ~actuating said

platen

5. In a forging press, the combmatwn of

two Vertmal columns or standards, rotatable-

- ie carriers mounted on said columns and 125

having portions overlapping,.dies mounted -

on sald carmers an anvil underneauh the
| lower die carrler a platen abowe

the upper -

die carrier, and mechanmm for. actuatmg

-~ 180
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6. In a forging press, the combination of

~ a pair of vertical columns or standards, die

10

- tions overlapping, dies mounted on said car-.
riers, an anvil codperating with one of said

15
"-20
25
&

39

carriers rotatably mounted on said columns

“and having portions over,l&pf)ing,dies mtl)luxﬁﬁ-i
' 1l underneath the

ed on said carriers, an anvi
lower die carrier, a vertically movable platen
to . which the upper die carrier is rotatably

secured, and mechanism for actuating said

platen. - E | :

7. In a forging press, the combination of
a palr of vertical columns or standards, die
carriers mounted on said columns with por-

carriers, a platen to which the other carrier
1s rotatably and eccentrically secured, power

‘cylinders for actuating said platen, and

counter-balancifig- mechanism connected to

“said platen substantially in line with the
point of connection of the die carrier there-
- 8. In aforging press, the combination of a

base, a head, four columns or standards con-

- necting the same, a rotatable die carrier

mounted onceach of two diagonally opposite

columns and overlapping in part, dies mount-

ed on sald carriers, a platen guided on said
columns and- having one of the die carriers

rotatably connected thereto, and ‘power-

mechanism {or actuating said platen.

9. In a forging press, the _combination of |
two columns or standards, die carriers rota-

tably mounted on said columns and over-
lapping m part, dies mounted on said car-
riers, an anvil codperating with one of said

- carriers, a movable platen cooperating with
“the other carrier, mechanism for dctuatin

~ said platen, central dies or puneches mounte

40

45
anvil codperating with one of said carriers,

in the main dies, and power plungers oper-
ating through openings in the anvil and

in the platen for actuating said central dies.

10. -1n & forging press, the combination of
a pair of rotatable die carriers mounted on
separate centers and overlapping in part,
dies maunted on each of said carriers, an

& platen cooperating with the other carrier,

20

-mechanism for actuating said platen, central
“dies codperating with the main dies on one

of said carriers, and a plunger for actuating

~sald central dies, said plunger operating

~ being arranged

55

60

- tating said rotatable member.

6o

through an opening in the anvil or platen and
1 to be withdrawn within said

anvii or platen. o
11. In a forging press, the combination of

a palr of rotatable die carriers mountéd on

separate centers and overlapping in part,

dies mounted on said catriers, mechanism

for moving one of said carriers ‘toward and

from the other, a rotatable member having a
splined connection with said movable car-

rier, and mechanism for intermittently ro-

12.-In a forging press, the con _
a rotatable die carrier, a head movably

nbination .of |

-

922,392

| mounted adjacent to said carrier on a guide
and mechanism for reciprocating said head.
13. In a forging press, the combination of

Jacent to said carrier and moving in a guide

rier, a flexible member connected to said
to said flexible member.

therefor, a detent or dog arranged to engage
“the carrier, a curved guide in which said de-

anisim. |

‘mechanism, a flexible connector in said guide

anism.

mechanism for causing sald carriers

proach and recede from each other.
17, In a meta,l_for%'

nation of a wvertical

' riers mounted on separate centers and having

lines of the overlapping portions, and dies
supported by said carriers. - -

cally moving die carrier, and a die mounted in
the carrier on yielding suEports and thereby
held out of contact with t

}

on the operation of the press. ..
19. In a metal forging press, the combina-

Eorted by the carriers and adapted to be
v-brought in line with each other between the

on the operation of the press. - S
l  20. In a metal forging press, the combina-~

| concentric with the center of said carrier,
means on said head for engaging the carrier,”

concentiic with the center of said die carrier,
means on sald head for engaging the die car-

and connecting the detent and reciprocating
mechanism, and locking means for said car- -~
‘rier arranged to automatically lock the sdme
and to be disengaged by the rotating mech- -
| - | | 95
16. In a forging press, the combination of =
two columns or standards, die carriers rotg-
tably mounted on said columns. and over-
lapping in part, mechanism for intermit- .=
tently _rotating said carriers, automatic:
mechanism for locking said carriers, and .
to ap~ .

Ing press, the combjﬁﬁ;,_
. . y moving platen, two .
horizontal intermittently. rotating die car-

| nof 70
a rotatable die carrier, a head mounted ad-

75
head,andreciprocating mechanism connected =

14. In a forging press, the combination of
a rotatable die carrier, pressure mechanism
80

tent moves, reciprocating mechanism, and a,
flexible carrier in said curved guide and con-
necting said detent and reciprocating mech- -~
] T R
- 15. In a forging press, the combination of -
a rotatable die carrier, a detent or dog ar- =
ranged to engage the carrier, a curved guide .
‘in which sald detent moves, reciprocaiing
90

100

their edge portions only -overlapping, the
bearings for said carriers being beyond the -
110

18. In a metalforging press, the combi'na-'.+ --
tion of a stationary anvil and a vertically
moving platen, a horizontally but not verti-
1186

_ h the anvil and adapt-
| ed to be brought into contact with the anvil

120

‘tionof an anviland a vertically moving platen, -
| two horizontal intermjtt'entg' rotating car- -
riers mounted on separate centers, dies sup-

, 1256
anvil and platen, said dies being vertically
| movable 1n the carriers and adapted to con- -
| tact with the anvil apd platen, respectively,

130



- rier movable . ‘
“vertically with relation to one of the pressing
elements, and a die mounted in: the die car-

tion with the -res'siﬁg élem'énté , of a die car-
orizontally but not movable

rier on yielding su}i'l orts adapted to hold 1t
out of contact wit )

- said die being vertically movable in -the car-

10

rier and thereby adapted to.contact with
sald pressing element on the operation of the
press.. ‘ ' | - o

’

21. In a met'ai fdrgin'g-_ I'eSs, ﬂlé GOmBinﬁ'—:_

" tion with the pressing elements; of a mov-
able die carrier and a die mounted therein on

15 1 ut of

~ tact with the pressing element below 1t but .
~ adapted to contact therewith on the opera-
- fion of the press. ~- *

20 " . A . . .
die carrier supporting a die on ylelding sup-

2D

)

springs adapted to support a greater weight
tﬁan the die and thereﬁy hold it out of con-

22, In a metal ,
tion ‘of pressing elements, a movable lower

ports adapted to carry a greater weight than

the die, and a movable upper die carrier sup-

porting & die on yielding supports not strong
enough to carry the weight of the die, where-

the press are brought into contact therewith.
23. In'a metal forging press, the combina-
tion of a pair of rotatable die carriers mount-

said pressing element,

. 922,302

" faces opposed to each
| alinement of the dies. o Lo
24, In'a metsl forging press, the combina~

. .
e e ® i - 4. . om- i
.

L]
'
.
a
- P
. .
]
]
-
' ..
.
L
|
.- -
r i )

ed on separate centers and h‘aﬁngi__;édg"e',-por__ '

tions overlapping, dies mounted on said car-

‘riers, mechanism for imparting an intermit-
tent rotary movement to each carrier, mech-~

anism for causing said’ carriers to approach

“and recede from each other, and two or more
co0perating guide 5[1161111)31"8' on the overlap-*
_-_Fmg portions of said carriers having vertical -

other to insure proper ;. .

30 .

40

tion of .a pair of rotatable die carriers- mount-

| ed on separate centers and having:edge. por-
tions overlapping, dies mounted. op said cars
‘riers,; mechanism for causing said carriers to

approach and recede from each other, mech-

thereto, locking mechanism for each separate

‘carrier to hold it in appreximately proper

position, and codperating’ guide members on

for causing exact alinement of the dies.
~ In testimony whereof, I the sald ANDREW

CuRISTIANSON have' hereunto set my hand.

by the dies are held out of contact with |
pressing elements, and in the operation of

“ANDREW CHRISTIANSON.

" Witnesses: o |
- RoserT C.TOTTEN,
- Jonv F, WiLL., -*

49

| anism operating on each separate carrier for
. .. | 1mparting an intermittent tvotary motion
forging press, the combina- .

50

| the overlapping portions of the two carriers

535!
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