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UNITED STATES

Pa.tented DeCember 22 1903

PATENT OFFICE.

' DAVID J. MORGAN, OF PITTSBURG, PENNSYLVANIA.

FORGING APPARATUS. '

SPEGIFICATION formmg- part of Letters Pa,tent N 0 747, 7 49 dated December 22 1903

&pnhuatmn filed Aprll 23, 1902 Serla,l No 104,253

(I'To mndel ¥ '- -

To a»ZZ wham it may concern:

" BeitknownthatI, DAVIDJ. .MORGAN aciti-:

. zen of the United Stabes residing at Pltbsburg,

in the county of Alleﬂ‘heny and State of Penn-

sylvania, have invented or disecovered certain

~ new and useful Improvements in Forging

10

'Appalatus, of which improvements the fol-

lowing is a specification.

The invention described herein relates to
certain improvements in mechanism for forg:
ing car-axles, &ec., and has for its object a
construction and drrangement of parts where-

by the article being forged may be turned
axially from time .to time and shifted from
-one Shapmtr-matrlx to another as the forgmﬂf

proceeds.

The mventlon 1S hel emafter mm 6 fully de-- |

| seribed and claimed.

In the accompanying drawmﬂs, f01 mmﬂ' a
part of this specification, Figure lisa view in

elevation of my improved mechanism. Fig. 2

- is a plan view of the same, the upper forging-

30

~die and its operating mechanism Dbeing re-
moved. Hig.3isa view, partly in section and

partly in elevation, showmﬂ’ the forging-dies

and the shifting and turning ‘mechanism.

Fig. 4is a seemonal view, on a Luge scale, of
the valve mechanism eontrollmg the Shlftl‘ﬂﬂ‘
and. turning devices.. Hig. 5 is a secmonal
view on a plane lndleated by the line V V,
Fig.4. Fig. 6 isa sectional detail view sh0w-

ing the formmg -matrices, the plane of sec-

tion being indicated by the line VI VI, Fig. 2.

. Fig. 7 is a view, partly in section and partly

35

1n elevablon of bhe shifting mechanism on a

~plane indicated by the line VII VII, Fig. 3.

45

Fig. 8 is a sectional detail View of bhe shift-

‘ing earriage with a portion of the cylinder
- secured thereto the plane of section coineid-
‘ing with the axis of the cylinder.
10, and 11 are defail views of the turning-
Figs. 12 and

13 illustrate portions of the turnmw dewces

- Figs. 9,
btem and its opera,tmfr parts.

in different positions.

In the practice of my invention one- half of |

the matrices employed for sha,pmo' the axle

- or other artmle are formed in a die-block 1,

50

‘which is-secured on a suitable a,nvﬂ-block 2
" The other portions of the matriées are formed-

in a block 3, secured to the movable head 4

of the steam-hammer or other suitable oper-
These ma,trlees are pref- | as shown in the 10we1 Vmw in Flg 12 a,nd

ating meehamsm

‘the cylmders

axle may be shifted without reversal of its

movement from one matrix to the other or
On opposite sides of the anvil-block

are arranged suitable stands or frames o, pro-

vided with guides 6 for carriages 7, adapted

to be shlfbed along the stands by means of

| fluid-pressure cylinders 8, so as to carry the
‘axle or other article from one shaping-matrix

! era,bly armnwed in aceordanee with the suc- __
cessive operations on the axle, so that the

_55-;;" :

to the other, as helema,fter described. Fluid- '

pressure cylmdels 9 are sécured to the car-
riages 7, with theiraxes parallel with the axes

of the matr1ces in which the axles are to be
shaped. - The piston-rods 10 of these cylin- -
ders are secured tosliding blocks 11, adapted
to move along cuides 12, formed on the car-

riages 7 and in line vertlcally with the axesof

outer ends secured to the shdmg blocks 11

14 and the stems 15 are so constructed.as to

Bearings 13 are secured to the
carriages 7on theside opposwe thepistons,and
in these bearings are mounted rotating heads
14, through which pass stems 15, having their

YA
with freedom of rotation. Therotating heads -

permit of a free longitudinal movement of

the stems through theé heads, but to insure
8o

the rotation of the stems with the heads when
the latterare shifted,as hereinafterdeseribed.

The inner ends of the stems 15 are provided
with lateral projections 16, having studs or
| points 17, adapted to be forced into bhe ends of
the axles orother article toone side of the axes -

of sueh article, so that when the stems 15 are

rotated, as herelna,fter deseribed, an axialro- =

tation of the axle or other artmle will be ef-

walls of the shaping-matrices. In order to

fingers 19 are pwotally eonneeted to brackets

20, secured to the upper or movable die-block

3. The operation of these parts to effect a

rotation of the stem 15 and the article being -

| fected, so as to present new surfaces to the
offect the rotation of the stem and axles, the =
heads14 are provided withcurved arms 18, and_ |

forged is clearly illustrated in Figs.12and.
13. As therein shown, the fingers 19 will as -

the upper die-block deseends stmke against
‘the arms 18 and be turned on their pivotal-
‘points until they have passed below the arms,

100

when the fingers will resume or drop to nor-
mal or homzontal posmen below the arms 18," ;
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the upper view in Fig. 13. As the die-block | axle. After the desired reduction has been

3 moves up the fingers 19 will cateh under
the arms 18 and lift them, thereby turning
the heads 14 and the stems 15 through any
desired length of are,and as the die-block
reaches the upper limit of its movement the
fingers will pass off from the arms, so as to
permit the arms and heads to rotate back
agalin to normal position so soon as the studs
or pins 17 are withdrawn from engagement
with the axle or other article.

It is necessary in order to shift the axle
from one matrix to another that the axle
should be lifted clear of the matrix in the
lower die-block previous to any material lat-
eral movement. To this end the guides 6
are provided with curved grooves 21, into
which project pins 22, seecured to the buggy
7 and preferably provided with antifriction-
rollers. These grooves are so shaped that
when the carriage 7 is shifted by fluid-pres-
sure in the eylinders S its initial movement
will be vertical, so as to lift the axle from the
matrix, it being understood that the studs 17
on the stems 15 are in engagement with the
ends of the axle. After this initial vertical
movement of the carriage it is moved hori-
zontally to bring the axle in position over the
next matrix, whereupon the carriage will
drop, so as to allow the axle to enter into the
next matrix. |

In operating my improved mechanism a
heated blank is placed in one of the matrices,
as a, in the lower die-block and the upper
die-block caused to descend to shape the
blank, and after one, two, or more shaping-
blows of the upper die-block the stems 15 on
the buggy 7, which has been previously ad-
justed to bring the stemsintoalinement with
the matrix a, are forced inwardly, so that the
studs or pins 17 will engage the ends of the
blank. After this engagement of the stnds
with the axle each upward movement of the

upper die-block will impart a partial rotation |

to the stems 15 and the blank carried there-
by, so that on each stroke of the upper die a
new portion of the blank will be presented
for reduction. While the stems are forced
inwardly, so that the studs or projection 17

are in engagement with the blank, the fric-.

tion of the parts will prevent any rotation of
the stems and axle by the weight of the arms
18 on the rotating head. Hence if it is desired
that the blank should be rotated after each
stroke the valve mechanism 23, econtrolling
the flow of fluid-pressure to the eylinders 9,
should be operated so that the stems 15 will
be withdrawnas the upper die-block descends.
By this withdrawal of the stems 15 the heads
14 and the stems can be rotated back by the
weight, of the arms 18, so that on the next up-
stroke of the upper die-block the heads and
stems can be rotated; but before such up-
strokeof the npper die-block thestemsshouald
be forced inwardly by the proper manipula-

tion of the valve mechanism 23, so as to cause
the projection 17 to engage the ends of the |

effected in any one of the matrices the stems
15 are forced inwardly, so as to engage the
axles, and the carriage 7is then shifted along
1ts guideways by properly shifting the valve
mechanism 24 so as to shift the partially-
formed axle from one matrix to the other.

It will be seen by reference to Fig. 2 that
brackets 20, carrying the turning-pins 19, cor-
respond in numberto the matrices employed,
so that the turning of the article, as is nec-
essary to avoid finning, mayv be effected while
being operated on or shaped in each matrix.
It is preferred to withdraw the stems 15 be-
fore each blow of the upper die-block in or-
der to avoid any injury to such shifting and
turning mechanism.

I claim herein as my invention—

1. Inaforging apparatus, the combination
of forging or shaping dies, longitudinally-
movable stems for positively engaging the
ends of the article operated on, and pins car-
ried by one of the dies and adapted to en-
gage and rotate the stems, substantially as
set forth. | |

2. Inaforging apparatus, the combination
of forging or shaping dies, longitudinally-
movable stems for positively engaging the
ends of the article operated on, means for
shifting said stems laterally and pins ecarried
by one of the dies and adapted to engage and
rotate the stems, substantially as set forth.

3. In a forging apparatus, the combination
of forging or shaping dies, longitudinally-
movable stems for positively engaging the
ends of the article operated on, means for
raising and laterally shifting the stems and
pins on one of thedies adapted to engage and
rotate the stems, substantially as set forth.

4. In aforging apparatus, the combination
of forging or shaping dies, buggies arranged
on opposite sides of the dies, longitudinally-
movable stems mounted on said buggies and
provided with eccentrie pins or projections,
rotatable heads provided with arms and
mounted on the stems, and pivotally-mount-
ed pins carried by oneof theforging-dies and
adapted to engage and shift said arms when
sald die i1s moved away from the other die,
substantially as set forth.

5. In a forging apparatus, the combination
of forging or shaping dies, buggies arranged
on opposite sidesof the dies, means for shift-
ing the buggies back and forth, means forim-
parting a vertical movement to the buggies
while being shifted, stems provided with
means for engaging the article operated and
means for shifting the stems toward and
from the dies, substantially as set forth.

6. In a forging apparatus the combination
of forging or shaping dies, longitudinally-
movable stems provided with eccentric studs
or points adapted to engage the ends of the
article operated on and pins carried by one
of the dies and adapted to engage and rotate
the stewms, substantially as set forth. -

7. In a forging apparatus the combination
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~ of forging or shapmg dies, longitudinally-
‘movable stems provided with eccentric studs
or points for engaging the ends of the article |

‘and adapted to engage and rotate the stems,
substantially as set forth.

74'?,749 S 3

of forging or shaplnfr dies, longltudmally-
movable stems provided with eccentric studs
or points for engaging the ends of the article
operated on, means for shifting said stems
laterally and pins carried by one of the diés

8. In a forging appara.tus the combination
|

‘operated on, means for raising a,nd laterally

shifting the stems and pins on one of the
dies adapted to engage and rotate the stems,

substantially as set forth.
In testimony wheleof I have hereunto set

m y hand.
DAVID J. MORGAN.

Wltnesses.
DARWIN S. WOLOOTT
'F. E. GAITHER.
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