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SPBCIFICATION forming part of Letters Patent NWo. 379,730, dated March 20, 1888.

Apphication filed Mareh 282, 1887, Serial No. 232,754. (No model.)

Lo all whom it may concern :

Be 1t known that I, HENRY T. RUSSELL, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Dies for Drop-Forging; and
I do hereby declare that the following is a full,
clear, and exact description thereof, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
whieh form a part of this specification.

The object of this invention is to provide an
Improved construction in dies used for drop-
forging, whereby the manipulation of the

metal being operated upon may be facilitated !

and the article to be formed brought into a
finished state with a minimum number of
heats and of strokes or blows from the dies,
and whereby the wear npon the dies may be
decreased and their life thereby prolonged.

The Invention consists in the matters here-
Inafter described, and pointed out in the ap-
pended claims. | |

Some of the improvements herein shown
and described are applicable to dies of all
kinds,while others are more especially avpli-
cable to dies used for forming teeth such as
are used upon thrashing-machine eylinders.

In the accompanying drawings, 1ilustrating
my 1nvention, Figure 1 shows in perspective
the upper and lower die-blocks constituting
dies for forming thrashing - machine teeth.
Fig. 2 is a side view of the die-blocks shown
1n Kig. 1 when placed together.
plan view of the lower one of the die-bloeks
shown in Fig. 1. Tig. 4is a perspective view
of @ metal bar having an unsevered thrashing-
machine tooth upon the end thereof and hav-
Ing 1s part adjacent to its end bent or curved
preliminary to being placed in the forming-re-
cess of the dies. Fig. 5 illustrates a finished
tooth made by the die shown in Fig. 1. Fig.
6 18 & plan or face view of a die-block similar
to that shown in Fig. 1, but containing two
forming-recesses. Fig.7is a plan or face view
of a die-Dblock containing two forming - re-
cesses, the die-block in this case being for the
purpose of making teeth having square ends.
Fig. § 18 a side view of a die-block shown in
Fig. 7, together with the die-block opposed
thereto. I'ig. 9 1is a view of the end of a bar

Fig. 3 1s a

which has been acted on twice by the die-
block shown in Figs. 7 and 8.

As 1llustrated in Figs. 1 to 4, A is the up-
per and B the lower die- block. Said die-
die-blocks are provided with opposing form-
Ing recesses or matriees ¢ b, of such shape that
when the dies are brought together a cavity
will be formed having the shape of a thrash-
ing-machine tooth such asis shown in Fig. b.
T'he recesses ¢ and b in each block are sur-
rounded with the usual shallow depression, «’
b’y in which is formed the thin flange or fin
produced by the overflow of the metal placed
within the cavities of the dies. Recesses a? b’

are arranged to extend from the ends of the

cavities a b through the front wall of the die-
blocks, said recesses being for the purpose of
recelving the blank rod from which the arti-
cle 1s formed. As far as described, the die-
blocks are made in a manner heretofore com-

“mon and well known.

In the top surface of the bloek A, adjacent
to one side thereof, i1s a recess or matrix, C,
which is opposed to a corresponding recess
or matrix, D, in the lower block, B. The re-
cesses C and D extend along the sides of the
die-blocks parallel with the longitudinal axes
of the recesses a 0, and terminate at their rear
ends 1n transversely-projecting parts ¢ d, the
edges of which are approximately in the same
plane with the working-faces of the die-blocks
and which form opposing cutters,which oper-
ate when the dies are brought together to sever
the finished articles from the blank rod. The
operation of these cutters ¢ and d is clearly
illustrated in Fig. 2.

Outside or at the rear of the transverse cut-
ting-edges or catters ¢ and d the metal of the
die-block is removed to form recesses ¢’ &, by
which an open space is left when the blocks
are brought together, in which space the fin-
ished part of the bar is located in the opera-
tion of cutting, as clearly shown in Fig. 2.

The recess C in its main or central part, ¢,
18 convexly curved longitudinally, but pre-
sents a straight line 1n cross-section, and the
opposing surface d° of the recess D is carved
longitudinally in concave form, and is simi-
larly straightin cross-sectional shape,asshown
in Figs. 1 and 2, so that when the die-blocks
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~ being the part of the blank rod which enters
the deepest part of the finishing recesses or.
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are brought together the rod or bar plaeed be- | ner portlon of the recess b, while the thin or

tween said surfaces will be bent longitudinally
into a curved form. In their parts adjacent
to the front faces of the die-blocks the re-
cesses C and D are made deeper by outwardly-
flaring parts ¢® & to allow the entrance of the

main part or body of the blank rod toa proper |

pOSItloo between the working parts or sur-

faces ¢! @ of said recessesC D. The parts¢* d
of said recesses C and D between the out-
ward]y-ﬂaring parts ¢ d® and tbe main parts
¢ d* are brought nearer together than the said
inner parts of the said surfaces ¢ d’, so that
the blank rod placed between and aoted on by
the several surfaces referred to is flattened
out laterally and thereby made thinner. in its
part nearest the body of the blank rod, this

matrices, while the end portion of the rod, or

 that part thereof acted on by the middle parts
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- mately squnare in cross-sectional form.
. said rod has been subjected to the action of the

of the said recesses C D,is bent or curved from

a straight line, as oleally shown in Fig. 2 and
in Fig. 4,which latter view Showsabla,uk rod,
E, after its end has been acted upon by the
dleS, and with a tooth still in the position
originally oooupled by it, but severed there-
from by the action of the ou*tors ¢ d.

As more clearly shown in Figs. 3 and 5,the
tooth formed by the recesses a 0, shapod as
shown, is straight upon one side and carved
upon the other side, so that its end remote
from its shank is much wider or broader than

its other parts. The object of bending the end

of the blank rod into the shape before de-

scribed, and shown in Figs. 2 and 4, 18 to so.

dlspose the metal at the end of the rod that
when it is placed between the recesses a b it
will occupy the middle partof said recesses and
will thereby be distributed evenly toward the
margins of therecesses as the dies are brought
together with the metal between them.
bar, having its end bent in the manner ‘hefore
de&,orlbed is placed upon the lower die in the
position shown in Fig. 3, from which 1t is ob-
vious that the curved end portion of the rod
E occupies a position in the middle.of the wide
part of the recess b, while the narrow or flat-

tened part of the said rod occupies the posi-

tion over the parts & a* & b*, by which the
square shoulder and round Shank of the tooth

is formed.

The blank rod ]] lllustratod 18 approm
A fter

opposing recesses U and D, 16 18 flattened and
curved in such manner as to have a curved

~ end portion, ¢, retaining approximately the
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same thickness as the original bar, and a nar-

row or thin part, €, which is conmderah]y
compressed by the aotion of the opposing sur-
face ¢* 4*, above deseribed. When the end of
the blank rod thus shaped is placed upon the
lower or stationary die block, B, it is inserted
in the recess b thereof, with its narrow or flat-
tened part € vertical. In this position the

curved end part, ¢, obviously occuples the in-

and deeper portions, b° b
‘with corresponding parts, ¢’ ¢', upon the up-

upon the cylinder

fill the die -

The

narrow part C' comes oppomte the narrower
which, together

per die, A, form the qquare ahoulder and 5han1~._
of the tooth.

F, Fig. 5, indicates tho tooth made by the
dies above desonbed said tooth being pro-
vided with-a widened or extended innerend, f,
a square shoulder, /, and a round shank, f2
by means of which the tooth is held in plaoe
or ‘‘concave’ of the
thmshlnn* machine. The narrow or thin part
e’ of the bla,nk rod is preferably made of less
thickness than the width of the deeper parts
¢’ a* b° b* of the die-recesses, so that this part
of the blank rod, as well as the end portion
ethereof, will be spread laterally to completely
recesses as the die - blocks are
brought together.
constructed as above deseribed in making a
tooth is as follows: The blank rod is properly
heated in an adjacent forge, and its end then
placed upon the surfaces D of the lower die-
block, with its end in contact with the cutting
edge d. When the upper die-block descends,
tho end of the bar will be somewhat flattened
and bent into the shape shown in Figs. 2 and
4, as above described. The bar is then turned

_'quarter way around, and its bent and flattened
" end is then placed in the recess b in the posi-

tion above described, and shown in full lines
in Fig. 3. A second blow of the upper die-
block then gives final shape to the end of the
rod, the surplus metal passing outwardlyfr om

the recesses @ and b into the depressions a’ b"

in the form of a fin, f?, as shown 1in Fig. 4,
and as common In drop forgings. When a
tooth has been formed upon the rod in the
manner described, the tooth will remain con-
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The operation of the dies
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nected therewith by means of the narrow neck '

£+ formed.at the inner parts of the recesses o’

»*. The rod,with the finished tooth thereon, is
then- plaoed again-upon the surface D), with the

neck f* over or adjacent to the cutter d, when

a succeeding descent of the upper die- block

will sever the finished tooth from the end of

the bar in the manner. clearly shown in Figs.

2 and 4, and atthe same time shape the end of-

the bal in readiness for insertion in the form-
ing-recesses in the manner before described.

- The operations above described will be re-
peated until the bar becomes too cool for suit-
ably working it, when the bar will be again

‘heated and the same series-of 0peratlon% Wlll

take place as before. |

- A form of die-bloek which, for some reasons,
is preferable to that 1llustra,ted in Figs. 1, 2,
and 3, and above described, 1s shown 1n Flg

6. In this instance a die- block (z, which may

represent either the upper cr lower of the two
die-blocks adapted for use in a single machine,
is provided with two forming-recesses, g ¢', to-
gether with a recess, H, for shaping the end of
the blank rod preliminary toitsinsertioninthe
forming-recesses.
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The said forming-recesses

are alike in shape; but two of them are used
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in the same block, so that one of said recesses,
as ¢, may recelve the extreme pressure neces-

sary for bringing the bar to the general shape

of the finished article, while the other recess,
g, 1s employed solely for finishing, and there-
fore has comparatively little work to do, and is
likely to retain itsoriginal form for along time,
and thereby give an accurate finish to a great
number of articles forged by the same dies.
In the use of die-blocks made as last deseribed
the heated bar will be first subjected to the
action of the recess H and the opposing re-
cesses upon the-upper block, whereby 1t will
be given the sbape indicated in Fig. 4. It
will then be placed 1v the recess g, by which,
together with the opposing recessin the upper
bloek, it will be brought to its final shape.
When placed in the recess ¢ and given a final
blow, a very slight displacement of the metal
only need be accomplished by the said recesses
to give very accurate form to the forging.
The use of a block with two recesses, as ¢ ¢,
obviously requires a greater number of blows
to produce the finished article; but it affords
the 1mportant advantage that a very much
oreater number of forgings may be made from
the same die-blocksthan is possible when each
die block containsonly asingle forming-recess.
The great advantage obtained by the use of
two forming-recesses in the die-blocks may be
more fully appreciated from the fact that while
dies with single recesses cannot usually be re-
lied upon to make nmore than ten thousand ar-
ticles, the life of dies made with two forming-
recesses 1S sufficient to enable seventy-five
thousand articles to be shaped therein.

In Figs. 7 and 8 are shown two die-blocks,
I and J, which are emvloyed for forming a
tooth for thrashing-machine cylinders of the
particular shape 1illusirated in Fig. 10. In
this 1nstance the die-blocks are provided with
opposing recesses K 1. for giving shape to the
end of the blank rod before the latter isplaced
in the forming-recesses, of which two are used,
as indicated by 5 4, Fig. 7.

M, Fig. 10..indicates a finished tooth made
by these dies, said tooth being provided with
a broad flat serrated or corrugated end por-
tion, m, a squareshoulder, m/, and a cylindrie
shank, m°. The forming-recesses j 4’ are pro-
vided with wide and shallow parts 5° 4% serrated
or corrugated,asshown, anintermediatesquare
portion, #°, and a semi-cylindric portion, j* at
its inner end. The flat and shallow parts 4% 4°
of the recesses in this case are arranged adja-
cent to the front surface of the die-block and
are connected therewith by passages 5°. The
recesses K and L, for preliminarily shaping the
blank rod in this instance, consist of parallel
opposing surfaces ki {, adapted to filatten out the
end portion of a square blank rod placed be
tween them, and deep portionsk’l’, which are of
such depth as to leave the rod approximately
1 its original shape. DProjecting transverse
parts £°l° come close togetherata point near the
front surface of the die-blocks, so as to form a
narrow neck upon the blank rod to enter the

2

|
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| therein by set-screws I* J°.

passages 5° 7> when the end of the bar is placed
in the forming-recesses. The die blocks Iand
J are provided with transverse cutters &’ I, ar-
ranged in the same manneras before described.
When the end of a square blank rod, as N,
Fig. 9, is placed within the recess L and the
upper die-block descends thereon, the extreme
end portion of the rod is flattened horizontally,
while its portion coming opposite its recess '
I is left in its original shape. The blank rod
in this case is acted upon twice by the dies
before being placed in the forming recess. The
first stroke of the dies flattens the bar at the
two points at which it is acted upon by the
surfaces k and land I and I?.  The bar is then
turned quarter-way around and the flattened
parts are then acted apon edgewise, so as to
bring the parts into the shape shown in Fig.
9. The rod is then provided with a square
end, n, a narrow neck, 2/, and an intermediate
part, #%, of the full size of the original bar.
The bar thus shaped 1s placed over the form-
ing-recess j', with its rectangular part #° cen-
trally upon the shallow part j° of the forming-
recess, the square part n in the deep parts j’
g+ of said recess, and the neck n’ opposite the
recess j°, as clearly shown in dotted lines in
Fig. 7. The disposition of the parts of the
blank rod in the manner set forth obviously
causes a uniform distribution of metal 1n the
forming - recesses when the die-blocks are
brought together in the same manner as before
described in connection with the dies shown
in Kigs, 1, 2, and 3. |

I have herein shown the rigid or serrated
surfaces of the shallow part 5 of the forming-
recesses 7 as made rounded or with blunt edges
and the corresponding part of the second or
finishing recess, §', as made with sharp or ac-
carate angles and shaped to give final form to
the tooth, as indicated in I'ig. 10. Inasmuch
as less pressure or foree 18 required to bring
the metal into the rounded curves or depres-
sions of the recess j than of the acute ridges of
the recess j°, the woik of giving final form to
this part of the tooth wili be divided between
the two forming-recesses. By this construc-
tion not only will the die-blocks last longer
by reason of the division of work between the
two forming-recesses, but the recess by which
the greater part of the work is done will be
less liable to injury by reason of the absence
therefrom of the sharp angles present in the
finishing-recess.

In dies provided with cutting-edges, as ¢
and d or &’ I’ these edges, 1f made integral with
other parts of the die, are liable to become
blunted and wear out, while other parts of the
dies are still it for service. To avoid this un-
desirable result, I prefer to make sald catting-
edges upon separate removable blocks or bars
inserted in the die-blocks. A construction of
this kind is shown in Fig. 8, in which I J" in-
dicate two bars having the cutting-edges &' I
formed thereon, said bars being fitted to suit-
able recesses in the die-blocks and secared
When this con-
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struction is used, the bars I’ J may be re- | or rounded part of the article, and the finish-

moved when thelr cutting-edges become worn

out and new ones substituted, with obwous
economic advantages.

~ One main featureof novelty in mymventmn_
18 embraced in a construction wherein die-

blocks are provided each with a formmﬂ -Tecess

matrix made shallow in its part couespond

Ing with the deeper parts of a finishing-matrix,
aud thereby adapted to spread or ﬂ’l,tfell 2
blank rodor bar intoshape most advantageous
for filling the finishing-matrices of the same
or other die-blocks wben saild die-blocks are

“brought together, and this construction is

herein broadly claimed without restrietion to

- 1ts use in connection with any of the other fea-

tures of construction herein illustrated.
Anotherimportant partof my invention con-
sists in the novel construction of the die-
blocks, whereby each block is provided with
two forming recesses or matrices of approxi-

mately the shape of the finished article, so that

the forging may be finished by the use of other
ﬁmshmg ma,tnces The construction herein
shown wherebythedie-blocksareprovided with
transverse cutting-edges or cutters at one side
of the forming-recesses is also herein claimed
as new, as 1s also the construection in -which
such cutting-edges or cuttersare located at one
end of the matrices for flattening the bar,

whereby the finished forging upon the end of

the blank rod may be severed {rom the latter
at the same time that the adjacent end portion

of the rod is bent or ﬂattened by thesaid mat-
rices.

Die-blocks for for ming a bent or curved |
‘thrashing-machine tooth, as are shown in Fig.

D, and which are prewded with opposling con-
vex and concave matrices giving a curved form
to the end of the blank rod or bar preparatory
to 1ts 1nsertion into the finishing-matrices,are

also new and are herein claimed as part of my

invention.

I claim as my invention—

1. The die-blocks for drop-forging, provided
with a set of matrices for preliminarily flatten-

‘ing the blank rod or bar and with a set of

matrices for shaping and finishing the article,
the preliminary matrices being shallowest at

the point @', corresponding to the thickened |

| finishing-matrices, or that part by which the

ing-matrices being deepest at their part &% cor-
responding with the shallowest part of the pre-

liminary matrices, whereby when the flattened -

blank is set endwise between the finishing-

matrices its widest portion will be in position

to fill the deepest part thereof, substantially as

described.

55

2. The die-blocks for makmg thrashing-ma-

chine teeth of that kind which comprise a
rounded shank and a tooth having a broad
and flat end portion, said die - blocks being

60

provided with finishing - matrices and with

matrices which are deepest in their parts cor-
responding - with the shallowest parts of the

flat par t of the tooth is formed,and shallowest
in their portions corresponding wwh the deeper
parts of the finishing-matrices, or those by
which the shank of the tooth is given shape,
substantially as described.

3. The die-blocks for forging thmshmg -ma-

chine teeth of that kind having ecylindrie

shanks and broad flat ends curved laterally
from the.axial line of the shanks at oneside of
the teeth, said dies being provided with finish-

ing-matrices for giving shape to the teeth and
with matrices having opposing convex and

70

75

councave surfaces operating to hend the end of -

the blank to a curved form, the matrices be-
ing shallowest in their parts which correspond
with the deeper portions of the finishing-mat-
rices wherelin the shank of the tooth is formed
sabstantially as described. -
4. The die-blocks provided with ﬁmshmg

matrices and with matrices for bending or flat-
tening the blank rod or bar, and opposing cut-

80

ters located at the ends of the matrices for

bending or flattening the blank rod,said cutters
being formed by separate bars fitted and se-
cured within recesses formed in the side faces
of the die-blocks, substantially as described.

Intestimony that I claim the foregomg as my
invention I affix my signature in presence of
two W’ltllebSGS

HENRY T. RUSSELL.

W itnesses:
CHARLES O. BERRY,
CHARLES T. LORING.
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