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To all whom it may concerr: o

- beitknown that I, ELMER P. ALEXANDER, |

a citizen of the United States, residing at Yea-
gertown, county of Mifflin, State of Pennsyl-
vania, have invented certain Improvements
in Presses for Forging Axes, &e., of which the
following is a specification. a

My invention relates to improvements in
forging-presses used in the manufacture of
axes and other like edged tools, and more par-
tieularly to that type of such presses which is
designed to forge the tool complete at one
blow, although my present improvements are

applicable,it will be understood,toany form of

press used for the purpose indicated, whether
the article is to be forged by a blow delivered
through the medium of adrop-hammer,known
as ‘* drop-forge” presses, or whether that op-

eration be effected by means of a hammer

controlled by connections intermediate of a
rotating shaftor other driving means and the
hammer. - _ _ |

- While,therefore, I haveillustrated my pres-
ent improvementsinthe accompanying draw-
ings as applied to a drop-forge press and pref-
erably of the type described and claimed in
my prior patent, No. 678,291, dated July 9,
1901, and I shall deseribe them in connection

with such type of press, it isto be understood

that I am not limited to any particular form
of press, and when I use the terms ‘ ham-
mer,” ‘“drop-forge,” and ‘‘drop-hammer” in
this description and the elaims it is to be un-
derstood that I include thereunder presses of
the several types now known in the art for

forging axes and the like in a die- cavity
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-the date of my patent above mentioned, aris- ,
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formed by two dies which are brought into
contact by suitable means to effect the forg-
ing of a blank held therein.

In the modern practice of forging axes-and
other like edged tools by means:of a forging-
press in which a hammer carrying a die is
employed to operate in connection with an
anvil supporting a corresponding die serious
difficulties have been encountered prior to

ing out of the inability to secure a perfec
forging of the tool by one blow. These diffi-
culties have been largely due to the fact that

1t is a practical impossibility to square the

 head of the tool, owing to the variations, how-

ever slight they may be, in the quantity of |

' metal in the blank operated upon, and con-
squently in some cases the heads are imper-

fectly formed, because of the lack of a suffi-
cient amount of material, on the one hand,
and, on the other hand, an excess of metul
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causes the formation of fins of greater or less

extent and bulk around the head of the ax,
‘and, moreover, frequently causes breakage of

the parts of the press. Again, it is extremely
difficult and frequently impossible to cause
the metal of the blank to completely fill every
part of the die-cavity, and particularly the

thin space forming the bit end of the same,

and especially is this true when the blank
contains slightly less than the average quan-
tity of metal. In either case it is necessary
to perform the finishing operation at a con-
siderableexpenditure of time and labor,there-
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by increasing the cost of production, and in

that case in which excessof metal occursthe
fins in the operation of presses heretofore de-
vised, owing to therelation between the head-
block and the dies, have been concentrated to
a large extent around the head.
Priortotheinvention covered by my Patent
No. 678,291, dated July 9, 1901, efforts had
been made to obviate the objection incident
to the presence of an excess of metal in the

75

30

blank by the use of what are known as

“yielding abutments,” against which the

“header-arm or head-block used in closing the

head of the die is arranged to act with a
yielding pressure, such yielding pressure
tending to continuously force the header-arm
into the die; but the objections to such a

form are apparent and well understood in the -

~art, and therefore in order to overcome or

mitigate such objections it was proposed to

provide a comparatively rigid abutment to
take the place of the yielding abutment. In .
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the form of presses embodying this idea

the header-arm was designed to contact
against some part or parts separately formed
from, but fixed to, the base or standards of

the press; but in such cases it became. ap-

parent that the enormous strains to which
the parts are subjected during the forging
operation wounld and do in a very short time
so rack parts of the press as to loosen the
same, and thus destroy, in effect, the intend-
ed rigidity of the abutment.
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tion covered by my aforesaid patent, through |
the employment of a seat for the header-arm
contained within and forming an integral |
part of the mass of metal constituting the
base of the press, overcame the defects inci-
dent to the emplovment of the so-called
“rigid” abutment separate from, but fixedly
attached to, the base orstandards of the press
and provided a permanently-rigid abutment
to receive the thrust of the head-block.

In my present improvements, therefore, I
have combined the advantages of my prior
invention with other advantages arising out
of the employment of mechanism for so op-
erating the header-arm or head-block as not
only to provide a permanently - rigid abut-
ment against which the thrust due to the ex-
panding metal in the die may act, but to
cause the head-block to advance at a certain
predetermined time in the operation of the
machine to receive the thrust of the metal
in the die, and thereby effect the forging
of a square head on the tool, and likewise a
distribution of the fins formed in forging a
blank having a slight excess of metal above
the average around a greater extent of sur-
face than heretofore, thus reducing the size
of the fins by distribution thereof over a
wider area. Iurthermore, the complete fill-
ing of the cavity with the metal is insured
at all times, because said metalis foreed into
every part of the die-cavity, and particu-
larly the bit end. By this means 1 am en-
abled to insure the perfect formation of the
tool at a single blow and to effect this for
all of the various sizes of blanks of any par-
ticular run; and with this purpose and re-
sult in view my invention may be said to con-
sist, broadly, in the provision of mechanism
for advancing the head-block to receive the
thrust about the time the blow is delivered
by a hammer orotherlike device; and it fur-
ther consists in certain details of construc-
tion hereinafter described with reference to
the accompanying drawings, in which—

Figure 1 is a front elevation of a press with |

so much of the operative mechanism as 1is
necessary to show the application of my in-
vention thereto. Fig. 21is a front elevation
of part of such press with my invention ap-
plied thereto, the parts being shown 1n a dif-
ferent position from that in Iig. 1. Fig. 3 18
a transverse sectional view of the lower part

of the press with certain parts in elevation. |

Fig. 4 is a top plan sectional detail view, and
Fig. 5 is a detail side view of the lever mech-
anism foroperating the header-arm and block.

- Referring now to the drawings, in which
the same reference characters relate to the
same or corresponding parts in all the views,
the numeral 1 indicates the base of a drop-
forge press—such, forexample, as thatshown |
in my prior patent above mentioned—{from
which base rise the standards 2, provided at
the upper end with a suitable bearing 5, in
which operates the rod 4, carrying the ham-

mer 3 at its lower end. The standards may |

have slots 15,throngh one of which the header-
arm 10 operates, as described below.

Attached tothe hammer by suitable means
is an upper die 9, which operates in conjunc-
tion with the lower die 6, suitably secured to
the anvil-block 7, to forge the ax or other
like tool, such dies having die-cavities formed
therein in the manner suitable to the form
and shape of the tool to be made.

The dies. 6 and 9 when in contact form a
die-cavity closed on three sides and open on
the fourth or head side, in which opening the
head-block 8, carried by a header-arm 10, op-
erating in slot 15, is adapted to operate to
close the same. The header-arm may termi-
nate in an integral head-block orin one fixed
thereto and is normally held away from the
dies by means of suitable springs,such asleaf-
springs 16, arranged in a manner similar to
that shown in my prior patent, and said
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springs tend to keep the head-arm 10 in con- .

tact with the cam or eccentriec device 12,
mounted on the shaft 11, suitably journaled
in the base. The rear or outer end of the
header-arm is preferably recessed, as shown
at 13, and a bearing-bloek 16%, similarly re-
cessed, is seated in the base on the opposite
side of the shaft 11 to the recess 13 in the
header-arm, the recess of said bearing-block
being semicircular in cross-section, so as to
accurately fit that portion of the cam 12
which is concentric with the shaft and which
contacts therewith to the limited extent of
movement of said cam.

The cam 12 has a cam-surface so made that
it will give, as the cam is rotated in the di-

rection of the arrow, Fig. 3, a slight inward

movement to the header-arm 10, the cam and
operating parts being shown in the extreme
inward position at the time the blow has been
delivered. The extent of this movement will
depend upon the average run of the blanks,
and in practice it would be a very small frac-
tion of an inch, which is all that is necessary
to effect the purpose. 1 do not, however,
wish to limit myself to any particular extent

of this movement, as the essential objectis to

have it of sufficient extent to effect the objects
desired. Inorder to effect this movement of
the header-arm at the proper time, I provide
on the outer end of the shaft1lan arm 17, to
which is pivotally connected a rod 19. The
arm 17 18 preferably provided with an adjust-
able weight 18, which assists in the operative
movement of the cam. Attached to the up-
per end of the rod 19 is a guide-rod 20, slid-
ably mounted in lugs 21 and 37, fixed to one
of the standards 2. The rod 19 may be at-
tached to the guide-rod 20 by suitable means,
such as a sleeve 32, having a projecting arm
38, to which the rod 19 is pivotally secured.

Fualerumed on the standard, in line with
the guide-rod 20, is a lever 22, having a sleeve
33, providing a bearing adapted to oscillate
upon the fulerum-pin fixed to the said stand-
ard. Pivotally connected with the upperend
of said lever 22 is a second lever 24, having
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~end toan arm 35, carried by a sleeve 36, fixed
to the guide-rod 20, and projecting laterally
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1ts end terminating in a curved arm,
shown. _
connection 34 between its fulerum and curved

from the said lever 24 at the hinged joint is
an arm 23, This arrangement of levers con-

‘stitutes, in effect; a toggle -lever mechanism,
of whlch two members are the levers 22 andi

24, Carried by the hammerisa pin 27, which
1n its vertical movement is adapted to strike
the lever-arm 23 or 24, as herema,tter par ncu-
larly described. | |

In order to lessen the shock to the parts

doe o the concussion between the pin 27 and |

the arms with which it contacts, I preferably
mount upon the end of each of the arms a
spring-buffer.of suitable construction-—such,
for example, as that shown in the drawings,

wherein the numeral 28 indicates a sleeve

adapted to the arm 23, to which said sleeve
18 secured by a pin- -and- slot connection 29,
permlttmﬂlmlted play,andconfined between
one of the inner walls of said sleeve and the
arm is a spring 31, preferably of the leaf type,

thus affording a yielding buffer between the:

pin 27 and the arm 23. If desired, a similar
buffer may be mounted on the arm 24, that

shown in the drawings being similar to the

one onthe lever 23 and consisting of a sleeve
256, mounted on the lever by a pivoted. slot

connection 26 and provided with a spring 30.

With the parts arranged as shown in Fig.

.1, the hammer being elevated, it will be ob-

served that the levers 22-and 24 are in line
with the guide-rod 20, the fulera of said le-
vers being in a straight line, whereby the
parts are practically locked in the position
shown. Inthispositionthe curved arm of the
lever 24 extendsto apointslightly onutof range

of the pin 27, while the lateral arm 23 of said

lever extendsla,tel ally within rangeof the pin
27, so that as the hammer deseendb the pin 27,
engaging the said lateral arm, quickly throws
the fulera of the two levers out of alinement,
and in this movement the lever 24, being fix-
edly mounted on the guide-rod 20, causes the
latter to be pulled forc:tbly downward thus
giving quick downward movement to th'e' rod
19, which, through its connection with the
arm 17, osullates the shaft 11, thereby caus-

ing the cam 12 to advance the header -arm 10
to elose the head-opening in the die-cavity
and to receive the thrust of the expcmdmﬂ"-

metal within the die about the tune the blow
1s delivered. | | |
From the foregoing descupmon it will ap-

~ pear that to insure the squaring of the head

6o

of the tool at all titnes the movement of the
head-block is so timed and of such extent |

that 1t will always enter sufficiently within
the die-cavity to receive the thrust of the ex-
panding metal and will be so placed with re-

spect to that metal at the proper time that a’

blank of even the minimum amount of metal

, as’| head.
1This lever 24 is hinged by a pivotal-

A

less in capacity than the bulk of metalin the
blank, whereby the excess of metal is caused

to flow around the head and sides of the ax

"in brief, the head-block is so movéd'
within the head-opening of the die-cavity at
the proper time to make that cavity slightly

or tool, forming thin fins, which, as before in-

| dwated being dlbtllbllted over a wider area

than heletofcne can be the more readlly re-
mcved. When the metal in the -blank is in

| excess of the die-cavity at the time the blow

1s delivered, it will simply flow to the edges

in slightly la,rfrer fins than 1in the average

blank. | , |
I claim as my invention— |

- 1. In a press for forging axes and othe1 hke

tools, the combma,tlon mth the dies open at

i one- %1de when ‘in contact, to form the die-

cavity, means for moving t,he dies into con-
tact to forge a blank mbhm the die-cavity, a

head- blocla. for closing the opening in the die-

cavity, and mechamsm operated by a moving
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part of the press to advance the head-block

to receive the thrust of expanding metal dur-
ing the adverse movement of said head- bloek
substantlallv as described. |

2. In a pressfor forging axes and like tools,
the combination with the dies forming a die- _
cavity open at one side, means for fOI‘CIIIO‘ the

dies into contact to forﬂ'e a blank held there-

in, of a head-block (Ldapted to close the open
fswle of the die, and mechanism for advancing
the head - block to receive the thrust of ex-

panding metal during the advance movement

of said head-block, substantially a8 described.
- 3. Inadrop-forge pressforforging axes and

the like, the combination with the lower die

fixed to the base structure, a hammer carry-
ing an upper die, said dies forming a die-
cavity open on the head end, of a head block

adapted to close said Opemnb ; and connec-
tions between the hammer and said block for
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causing the said block to advance to receive

the thlust of expanding metal in the die-
cavity, during the advance movement of the
head-bloek, mhelebv the head of the tool 18

t squared, substantiall y as’described. .
4. Inadrop-forgepressforforging axesand

the like, the eombmamon with- the lower die
fixed tothe basestructure, ahammer carrying
an upper die, said dies formmﬂ' a die-cavity
open at the head when in eontacb of aheader-

arm termmatmﬂ' in-a head- block operating -
to close the head -opening in the die-cavity,

a cam engaging said header-arm, and connec-

 tions between Said cam andham’mer for caus-

ing the arm to advance toreceive the thrust

of expanding metal in the die, during the

advance movement of the head- blocL sub-?
stantially as described. B
5. Inadrop-forge pressfor forging axes and

the like, the -combination with the d1es form-

ing a dle -cavity open at the head, and operat-
ing parts for forcing the dies to'ﬂ'ether of a
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head-block - adapted to close the opening in
will still Drowde a perfect formation of the | the die- cawty, and mechanism opera,ted by a
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moving partof the press to advance the head-

“block to receive the thrust of expanding

metal in the die-cavity, during the advance
movementof the head-block, substantially as
described. ,

6. Inadrop-forge pressforforgingaxes and
the like, the combination with the dies, form-
ing a die-cavity open at the head, a hammer
carrying one of the dies, and a header-arm
terminating in a head-block for closing said
head-opening, of means controlled by the
movement of the hammer for advancing the
head-block to receive the thrust of expanding
metal in the die-cavity, during the advance
movement of the head-block, substantially
as described.

7. Inadrop-forge pressforforgingaxes and
the like, the combination with the dies, form-
ing a die-cavity open at the head, a hammer
carryving one of the dies, a header-arm termi-
nating in a head-block adapted to close the
said head-opening, of a cam engaging the
header-arm, and lever mechanism between
the cam and hammer controlled by the move-
ments of the hammer to cause said cam to
advance the head-block to receive the thrust
of metal in the die-cavity, as the hammer
forces its die into contact with the other die,
substantially as described.

3. In adrop-forgepressforforging axes and
thelike, the combination with the dies, form-
ing a diecavity open at the head, a hammer
carrying one of the dies, a header-arm termi-
nating in a head-block adapted to close the
said head-opening, of acam rotatably mount-
ed in the base structure and engaging the
headexr-arm, a guide-rod slidably mounted on
the press structure, connections between said
rod and the cam, and mechanism connected
to the rod and adapted to be operated by the
hammerasthe latter delivers its blow, where-
by the head-block isadvanced to receive the
thrust of metal in the die-cavity, substan-
tially as described.

9. Inadrop-forgepressforforging axes and
the like, the combination with the dies, form-
ing a die-cavity open at the head, a hammer
carrying one of the dies, a header-arm termi-
nating in a head-block adapted to close the
said head-opening, of a shaft journaled in
the base structure, a cam on said shaft en-
caging the header-arm, an arm on the shaft,
a guide-rod slidably mounted in the press
structure, a link connecting the cam-shaft
arm and the guide-rod, a toggle-lever having
one member fulecrumed on the press and the
other member connected to the guide-arm,
and extensions from said toggle-lever mechan-
ism, and a pin on the hammer adapted to en-
oage one of said extensions, as the hammer
delivers its blow, and to engage the other ex-

692,587

| tension, as the hammer is withdrawn, sub-
stantially as deseribed.

10. In a drop-forge press for forging axes
and the like, the combination with the dies,
forming a die-cavity open at the head, a ham-
mer carrying one of the dies, a header-arm
terminating in a head-block adapted to close
the said head-opening, of a cam engaging the
header-arm, a guide-rod slidably mounted in
the press structure, and connections between

the cam and guide-rod, a toggle-lever having

one of its members fulerumed on the press
structure, and its other member pivotally con-
nected with the guide-rod, a pin on the ham-
mer, and an arm laterally projecting from the
latter member of the toggle-lever into the
path of the pin on the hammer in its descent,
and a curved arm normally out of range of
said pin when the hammer is raised, but 1in
the path of said pin after the hammer deliv-
ers its blow, substantially as described.

"11. In a drop-forge press for forging axes
and the like, the combination with the dies,
forming a die-cavity open at the head, a head-
block for closing said opening, and a hammer
for closing the dies together, of mechanism
for advancing the head-block to receive the
thrust of metal in the die, as the blow is de-

| livered, operated intermittently by said ham-

mer, and a buffer between the hammer and
the said head-block-advancing mechanism,
substantially as deseribed.

12. In a drop-forge press for forging axes
and the like, the combination with the dies,
forming a die-cavity open at the head, a head-
block for closing the said opening, of mechan-
ism having a part adapted to be engaged by
the hammer in its descent to cause the head-
block to advance into the die-cavity, when
the blow is delivered, and a spring-buffer on
said part with which the hammer engages,
substantially as described.

13. In a drop-forge press for forging axes
and the like, the combination of the dies,
forming a die-cavity open at the head, a ham-
mer having a projection thereon, a head-block
adapted to close the head-opening, a lever
mechanism, for advancing the head-block
into the die-cavity as the blow is delivered,
interposed between the hammer and the head-
block, and having an arm extending into the
path of the projection on the hammer and
provided with a buffer for receiving the shock
of contact, substantially as described.

In testimony whereof I have signed my
name to this specilication in the presence of

two subseribing witnesses.
ELMER P. ALEXANDER.

Withesses :
S. . YW ARNER,
J. II. CAMPBRELL.
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