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1 Claim.

This invention relates to the production of
headed bolt blanks and similar articles, and has
to do with a method for producing such articles.

It is the present practice in producing headed
bolt blanks to cut the wire or stock in appro-
priate lengths, form upon one end of the blank
thus produced a substantially cylindrical head
of the proper thickness and diameter for produc-
ing a desired head, these operations being per-
formed in a heading machine, after which the
blank is passed through a trimming machine
which trims the substantially cylindrical head to
the final size and shape of the desired head.
Under the present practice referred to, the use
of a'heading machine and a trimming machine
is necessary.

My invention is directed to a method whereby

"the heading and trimming operations are per-

formed in one machine, thus eliminating the use
of a separate trimming machine with corre-
sponding reduced cost of production, an impor-
tant consideration in this art. More specifically,
the method of my invention comprises upset-
ting an end portion of a blank and simultaneously
partially forming thereupon a head of the de-
sired shape and size, forming the remainder of
the upset -portion to the desired- shape and size
of the head; thus completing the head with a
relatively thin fin of flash metal extending about
the head between the inner and the outer faces
thereof, .upsetting the end portion of a second
blank while inserting the head of the first blank
into a trimming die, and driving the head of the
first blank through the trimming die, trimming
off the fin of flash metal, thus completing the

‘head of the first blank;- while forming the head

of the second blank to the desired size and shape.
In practicing my invention I provide a machine

" for performing the method of my invention with

40

45

expedition and facility, thismachine having means
whereby the successive steps of the method are
performed in proper sequence such that during
the upsetting and partial forming of the head on
a second blank a first blank, upon which a head
with a fin of flash metal extending thereabout
has previously been formed, is inserted into the
trimming die, this first blank being forced
through the trimming die during the succeeding
step of completing the formation of the head
upon the second blank, which is eonducive to high
speed operation with resulting increased output
of the machine. I also provide improved head-
ing and trimming dies and punches and asso-
ciated hammer and die blocks which may be
applied with expedition and facility to heading

(CL 10—27)

machines of known type without necessitating
material changes therein. Purther objects and
advantages will appear from the detailed de-
scription.

In the drawings:— : 5

Figure 1 is an isometric side view of a head-
ing machine of known type having applied there-
to the heading and trimming means of my in-
vention whereby such machine .is rendered ca-
pable of heading and trimming bolts in accord- 10
ance with the method of my invention;

Figure 2 is a fragmentary plan view, on an
enlarged scale, of the die block and associated
parts of the machine of Figure 1, certain parts
being broken away and shown in section; 15

Figure 3 is a semi-diagrammatic vertical sec-
tional view through the die and hammer blocks
of the machine, showing the . relation of the
blocks and associated parts just after comple-
tion of the heading and trimming operations,
adjacent parts being: shown in elevation, certain
parts being shown partly in elevation and partly
in section, certain other parts of the machine be-
ing indicated in dotted lines;

' Figure 4 is an inner end view of the upsetting 25
or coning punch, on an enlarged scale;

Figure 5 is a side view, partly broken away
and in section, of the coning punch;

Figure 6 is an inner end view, on an enlarged
scale, of the heading punch;

Figure 7 is a side view, partly broken away and
in section, of the heading punch of Figure 6;

Figure 8 is an inner end view, on an enlarged
scale, of the trimming punch; .

Figure 9 is a side view of the trimming punch 35
of Figure 8; ' ‘

Figure 10 is a vertical sectional view, on an
enlarged scale, through the trimming die; .

. Figure 11 is a section taken substantially on -
line f1—I{1 of Figure 10; 40
Figures 12 to 19, inclusive, are semi-diagram-

matic views of the die and hammer blocks and
associated parts illustrating the successive steps
in the operation of heading and trimming a
blank; . 45

Figure 20 is a semi-diagrammatic view, partly
broken away and in section, of the die and ham-
mer blocks illustrating the manner in which
a headed blank is ejected from the die block
in the movement of the hammer block away from 50
the die block after completion of the second step
in the heading operation; '

Figure 13A is a side view, to full scale, of a

30

" partly headed blank produced by the first step of
the operation illustrated in Figure 13;..
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Figure 13B is an end view, as seen from the
head end, of the blank of Figure 13A;

PFigure 15A is a side view, to full scale, of the
headed blank produced by the second step of the
heading operation illustrated in Figure 15;

Figure 15B is an end view, from the head end,
of the headed blank of Figure 15A;

Figure 15C is a sectional view taken substan-
tially on line 15¢c—Ii%¢c of Figure 15B;

Figure 19A is a side view, to full scale, of the
headed blank of Figure 15A after trimming of
the flash metal therefrom by the step of the oper-
ation illustrated in Figure 19;

Pigure 19B is an end view, from the headed end
thereof, of the headed and trimmed blank of Fig-
ure 19A; .

PFigure 21 is a view similar to Figure 154, on
an enlarged scale, of a blank having a hexagonal
head formed thereon; :

Figure 22 is an end view, from the head end,
of the blank of Figure 21;

Figure 23 is a side view of the blank of Figure

_21 after the flash metal has been trimmed from
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.in a known manner.

the head thereof; and

Figure 24 is an end view, from the head end,
of the blank of Figure 23.

I have illustrated the heading and {rimming
means of my invention, by way of example, as ap-
plied to a heading machine known as the No. 2
Manville header, made by the E. J. Manville Ma-
chine Company of Waterbury, Connecticut. . It
will be understood, however, that the heading
and trimming means of my invention may, with-
in the broader aspects thereof, be applied to any
other suitable heading machine. E

Heading machines of the type illustrated in
PFigure 1 are weil known in the art, are of known
construction and operation and need not be illus-
trated nor described in detail. Briefly, this ma-
chine comprises a reciprocating ram carrying a
hammer block mounted upon a transfer slide,
a die block, cooperating punches and dies car-
ried by the blocks, means for feeding stock fo a
cut-off die and cutting it into blanks of appro-
priate lengths and transferring the cut blanks to
a body die for upsetting, transfer slide operating
means adjustable to assure proper timing of the
machine, and a knogk-out pin operating in the
body die with appropriate means for operating
such pin.

The heading machine above briefly described
is well known in the art and need not be here
described in greater detail.. In the succeeding
description of my invention only those parts of
the machine which have particular relation to my
invention will be illustrated and described in de-
tail, it being understood that the machine, in
general, is of known construction and operation.

The machine illustrated in Figure 1 comprises
a suitable frame structure 2§ which supports the
die and hammer blocks and associatzd operating
mechanisms. The wire or stock is delivered, by
means of & pair of grooved feed rolls 26 to a
cut-off die 27, of known type, through a quill 28.
The cut-off die is suitably mounted in die block
29 in a known manner, which need not be illus-
trated nor described in detall, it suﬂlcir,lg to state
that this die is of known type and is mounted
An adjustable wire stop
30, also of known type and mounted in a known

_manner, is alined with the cut-off die 27 and de-

termines the length of wire or stock which pro-
jects beyond the inner face of this die, it being
understood that the means for operating the feed
rolls 26 is adjustable, in a known manner, for

2,124,022

varying the extent of turning thereof thereby
varying the extent to which the wire or stock Is
advanced through the cut-off die 2T at each op-
eration of the feed rolls.

The length of wire projecting beyond the inner
face of cut-off die 21 is severed from the remain-
der of the wire, by a cut-off knife 31 carried by
a cut-off bar 32, which is reciprocated trans-

-versely of die block 29 in a known manner and

in proper timed relation to the operation of the
feed means and the ram. A fiddle bow carrier
33, of known type; is provided, this carrier having
a finger 34 which cooperates with knife 31 for
transferring the cut-off length of wire or blank
35 into alinement with the bore of a body die 38
mounted in die block 29 in a known manner.
The travel of cut-off bar 32 toward the right, as
viewed in Figure 2, is such that the blank 38 is
positioned as shown in this figure when the ham-
mer block, to be described presently, moves to-
ward the die block, bar 32 and knife 31, as well
as carrier finger 34, being withdrawn when blank
35 has entered body die 36 to a proper extent, and
prior to movement of the upsetting or coning die
into full cooperating relation to the body die.
Body die 36 is provided, in its inner end, with
a polygonal recess 37 about the bore of this die.
The recess 371 is square, in the particular form
{llustrated by way of example, but may be of any
other suitable polygonal shape, such as hexago-
nal. A knock-out pin 38 is slidable through the

bore of die 38 and is provided, adjacent its outer-

end, with a guiding collar 39 operable in a bore
40 in block 29. -Block 29 is further provided with
a bore of increased diameter extending from bore
40 to the outer face of block 29, which enlarged
bore receives a bushing 4.
is slidably mounted in bushing 41 and contacts,
at its inner end, the outer end of knock-out pin
38. The outer end of rod 42 contacts the rounded

" end of a knock-out lever 43 pivoted adjacent its

other end, at 44, for movement about a vertical
axis. A pull rod 45 is appropriately connected to
lever 43, at approximately the mid-portion there-
of, and is operated in a known manner for swing-
ing the lever in a counterclockwise direction
about its pivot 44, as viewed in Figure 2, for forc-
ing the knock-out rod 42 inward of head 29.
Movement of lever 43 in a clockwise direction is
limited by an adjustable back stop 46 disposed for
contact with the rounded end 47 of the lever, this
rounded end contacting the outer end of rod 42,
Knock-out pin 38 and rod 42 determine, in con-

.junction with the back stop 46, the extent to

which blank 35 projects beyond the inner face of
body die 36 and, therefore, the portion of this
blank which is to be utilized in forming the de-
sired head thereon, The knock-out lever and
the knock-out rod and pin also function to eject
the blank from the body die 38 at the appropri-
ate time, as will be hereinafter explained.

A trimming die 50 (Figure 3) is mounted in dle
block 29 in a known manner, below and adja-
cent body die 38, this trimming die having an
opening 81 the lengthwise axis of which is in
the . vertical plane of the axis of body die 36.
Opening 51 comprises an inner portion §2 which
tapers slightly outward, and an outer portion
53 which flares outward. The opening 5! cor-
responds in cross-sectional shape to the shape
of the head formed on the blank, belng square
in the particular form illustrated by way of ex-
ample, and the inner end of inner portion 52
of opening 5 is of & size to recelve tightly the
inner portion of the head of & blank, as and

10

15

20

25

30

35

A knock-out rod 42°

40

55

70

76




10

15

20

25

. 30

60

2,124,022

for the reason to be presently described. Dle
block 29 is provided with a vertical groove 54
of considerable depth in its outer or rearward

face and extending from its lower edge, this -

groove opening at its upper end into a sub-
stantially horizontal passage 55 formed in block
25 and extending outward from the outer face
of trimming die 50, the inner end of passage
55 extending about opening 51 through trim-
ming die 50 in spaced relation thereto.

Die block 29 and the parts associated there-
with cooperate with a hammer block 68 and 2
set of associated punches, comprising an up-
setting or coning punch 61, a heading punch 62
and a trimming punch 63, these punches being
mounted in the hammer block 68 in a known
manner. The punches 61, 62 and 63 have their
Iengthwise axes disposed in a common vertical
plane which coincides with the vertical plane of
the axis of body die 36, and the axes of punches
61 and 63 are equi-distant from the axis of
punch 62. Hammer block 60 is mounted, in a
known manner, upon a transfer slide 64 carried
by a ram 65 mounted for horizontal movement

and reciprocated by means of an associated pit- -

man 66. At its lower end slide 64 is provided
with a flange 67 bolted to a plate 68 slidably
mounted at its lateral edges in grooved blocks
69 pivoted by studs 10 in the ends of the arms
of a U-shaped member or stirrup 7i. This stir-
rup 11 is rockably mounted, by stub shafts 12,
in frame 25. A crank arm 13 is secured to one
of the stub shafts 72 and has attached thereto
operating mechanism' by means of which the
transfer slide 64 is reciprocated in timed due
relation to the operation of ram 65, in a known
manner. Means is provided for limiting move-
ment of the transfer slide 64 in either direction
and, if desired, for locking it in adjustment,
such means being well known in the art.
Referring to Figures 4 to 9, inclusive, the up-
setting or coning punch 61 is of cylindrical shape
and is provided, in its inner end, with a frusto-
conical recess 6la for receiving and upsetting
the end portion of the blank. The heading
bunch 62, also of cylindrical shape, is provided
in its inner end ‘with a polygonal recess 62q,
shown as square, and with a supplementary
slightly rounded recess 62b of the same config-
uration as recess 62z and serving to impart the
desired round to the outer face of the blank
head. Recess 62a is approximately equal in
depth to cne-half of the thickness of the desired
bolt head, it being noted that recess 37 of body
die 36 corresponds to recess 62¢ of heading
punch 62 and is also equal in depth to approxi-
mately one-half of the thickness of the desired
bolt head. The trimming punch 63, of cylindri-
cal form for the major portion of its length,
is provided at its inner end with a reduced
projection or finger 63a of polygzonal cross-sec-

tion, square in the particular form illustrated,

of a size to pass through portion 52 of opening
51 of the trimming die 50.

In producing headed bolt blanks in accordance
with my invention, the wire or stock is fed %0
the cut-off die 27 and the blanks 35 are trans-
ferred from in front of the cut-off die into po-
sition in alinement with the body die 36, as in
Figure 2. Immediately thereafter the hammer

block 60 is moved toward die block 29, trans- .

fer slide 64 being lowered so that the coning
punch 6{ is alined with body die 36, as in Fig-
ure 12. In the continued travel of hammer
block 60 toward die block 29 blank 35 is moved

3

inwardly of body die 36, forcing end 41 of knock-
out lever 43 rearward into contact with stop
46, at which time a portion of blank 35 projects

beyond the inner face of die 36. In the further

travel of hammer block 60 this projecting por-
tion of blank 35 is upset by the coning punch
6/, thus producing the blank of Figure 13A,
which may be designated .blank 35a. In this
blank shank portion 354! retains its original
diameter, end portion 35a2 has been upset and
is of frusto-conical shape, and a flange 3543 of
considerable thickness approximating one-half of
the thickness of the desired head, is produced
about shank 354! at the base of the upset por-
tion 35a2. ‘This blank 35a results from the step
shown in Figures 12 and 13. Hammer block
60 is then moved away from' die block 29 and
the transfer slide 64 is moved upward so as to
bring the heading punch 62 into coaxial aline-
ment with the body die 36, as in Figure 14, the

~ blank 35¢ remaining in the body die. Hammer"

block 60 is then moved into cooperating rela-
tion with the die block and heading punch 62
smashes down the frusto-conical upset portion
35a% of blank 35a and also expands the flange
35a%. of the blank, the recesses 37 and 62¢ and
62b of body die 36 and heading punch 62, re-
spectively, cooperating to form a head of the
desired polygonal shape, size and thickness upon
the end of the blank, thus producing blank 35b
of Figure 15A, which blank comprises the shank
352! having at one end thereof a head 35b!
of the desired thickness, this head, in the par-
ticular instance illustrated, being square. It

will be noted that the head 35b! has a relatively:

thin fin 3552 extending thereabout substantially
midway between the inner and the outer faces
of the head. This step is illustrated in Figures
14 and 15. o
When the hammer block 60 starts to move
away from the die block 29, after the heading
step of the operation illustrated in Figure 15,
the knock-out lever 43 is operated so as to force
the knock-out rod 42 inward, thus causing in-
ward movement of knock-out pin 38 simulta-
neously with and at the same rate as the move-
ment of hammer block 60 away from die block 29,
the parts of the mechanism being appropri-
ately timed for that purpose. The travel of le-
ver 43 is such that the inner end of knock-out
bin 38, in its innermost position, is flush with
the inner face of body die 36. This movement
of the knock-out pin, in conjunction with the
formation of approximately one-half of the head
35b! of the blank 35b in the heading punch 62,
fitting tightly into the recess of this punch, serves
to retain the blank 855 in heading punch 62 for
movement therewith. This will be clear from
Figure 20, illustrating the operation just de-
scribed. When hammer block 60 has been moved
a proper distance away from the die block 29,
immediately following the heading step of the
operation described, transfer slide 64 is lowered
50 as to aline coning punch 61 with body die
36, as in Figure 12, a3 second blank 35 is disposed
between and in alinement with the heading die
36 and the coning die 61, and hammer block
60 is then moved toward the die block 29, it
being noted that the headed blank 35b carried
by heading punch 62 is then disposed in coax-
fal alinement with the opening 5i of trimming
die §0. In the continued closing movement of
hammer block 60 blank 35 is inserted .into body
die 36, the projecting end portion of this blank
is upset and partially formed and, at the same

-
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" time, the inner portion -of head 35b! of blank.

4

355 s inserted into portion 52 of opening 51 of

_ the trimming die 50, in which it has a tight
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fit, as will be clear from Figure 17. In the re-
verse movement of hammer block 60 the outer
portion of head 86b! of blank 350 is pulled out of
the recess of heading punch 62, the blank then re-
maining in the trimming die with the inner por-
tion of the. head fitting tightly therein and fin

35b% of flash metal seating against the inner -

face of the trimming die, as shown in Figure
18. The transfer slide 64 is then moved upward
so as to aline the heading die 62 with the blank
35¢ in the body die, this also serving to aline
the finger 63a of trimming punch 63 with the
head of the blank 35b retained in the trimming
die, as will be clear from Figure 18. Hammer
block 60 is then moved toward the die block 29
thus forming the head 35b! upon the blank 350,
in the manner previously described, and at the
same time.the blank 35b previously inserted into
the trimming die is forced through the latter, by
the trimming punch, thus trimming the fin 35b2
of .flash metal from head 35b1, producing the
blank 35c¢ of Figure 19A, having a square head
35¢2 at the énd of the shank, from which head
the flash metal has been trimmed, the blank
thus produced being in finished form so far as
concerns the heading and trimming thereof.

- Obviously, instead of providing the blank with
8 square head, any other suitable form of head
may be provided. In Figures 21 and 22 I have
shown a blank 35d having a hexagonal head
354! with a relatively thin fin of flash metal
3542 extending about the head. In Figures 23
and 24 the flash metal has been trimmed from
the head, producing the blank 35e having a fin-
ished hexagonal head 35el.

It will be noted that in the lower position of
the transfer slide 64 a blank 35 will be upset
by the coning punch 6! and, during this upset-
‘ting step of the operation, a headed blank 35b
will be inserted into the trimming die by the
heading punch.62, whereas, in the upper posi-
tion of the transfer slide 64 an upset blank 3%5a
will be headed by the heading punch 62 while a
headed blank is being driven through the trim-
ming die by the trimming punch 63. In this
manner, I am able to produce a completely head-
ed and trimmed blank at every other stroke of
the hammer block 60 toward the die block 28.

2,124,02‘24

As g result, I am enabled, by the machine and
the method of my invention, to produce headed
bolt blanks and similar articles at relatively high
speed in a single machine, this machine serv-
ing to trim as well as to head the blanks, thus
eliminating all necessity for an additional trim-
ming machine. I effect a further material sav-
ing in the cost of production by providing head-
ing and trimming means capable of high speed
operation on a production basis with resulting
lowering in cost of production per unit.

In the trimming step the trimming punch 63
may be only of such length as to force the head-

“ed blank through the trimming die a suficient

distance to effect the trimming operation. The
trimmed blank then rests upon the lower wall
of the passage 55, as will be clear from Figures
19 and 20. As succeeding blanks are forced
through the trimming die the previously trimmed
blanks are pushed along the passage 55 until
they enter the groove 54, and are then discharged
downward through this groove, as will be clear
from Figure 3. The trimmed blanks thus dis-
charged from the die block 29 may be collected
in a suitable receptacle properly positioned be-
neath the die block and the flash metal trimmed
from the heads of the blanks, which drops down-
ward at the inner face of die block 29, may also
be collected in a suitably disposed receptacle,
as will be obvious, it not being necessary to show
such receptacles.

It will be understood by those skilled in the
art that changes in the method of my invention
may be resorted to without departing from the
field and scope of the same, and I intend to
include, in this application, all such variations

‘as fall within the scope of the appended claim.

I claim: .

The method of producing headed bolt blanks,
which comprises upsetting one end portion of a
first blank, by a first operation, forming said up-

set portion to the size and shape of the desired -

bolt head, by a second operation, inserting the
head of said first blank into a trimming die while
simultaneously upsetting one end portion of a
second blank, by a third operation, and driving
the head of said first blank through the trim-
ming die while simultaneously forming said upset
portion of said second blank to the size and shape
of the desired bolt head, by a fourth operation.
ARTHUR J. ALBERTS.
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