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15 Claims.

The invention relates to new and useful im-
provements in rotary stitchers, and more par-
ticularly to such improvements in rotary mecha-
nisms for forming wire staples and clinching the

5 staples through the perfected products of fast
rotary printing presses. :

Objects and advantages of the invention will
he set forth in part hereinafter and in part will

be obvicus herefrom, or may be learned by prac- .

10 tice with the invention, the same being realized
and attained -by means of the instrumentalities
and combinations peinted out in the appended
claims.

The invention consists in the novel parts, con-

15 structions, arrangements, combinations and im-
provements herein shown and described.

The accompanying drawings, referred to herein
and constituting a part hereof, illustrate one em-
bodiment of the invention, and together with the

20 description, serve to explain the principles of the
invention.

Of the drawings:

Fig. 1 is a fragmentary elevation of a rotary
staple-forming and clinching mechanism em-

25 bodying the invention; )

-Fig. 2 is a sectional detail, taken on line 2—2
of Fig. 3, looking in the direction of the arrows;

Wig. 3 is an enlarged transverse sectional de-
tail, taken on line 3—38 of Fig. 1;

30 Fig. 4 is a like section representing the parts
in an advanced position from Fig. 1;

Fig. 5 is an enlarged transverse section show-
ing the formed staple being swept along the
horn; -

35 Fig. 6 is a detached detail view of the grooved
inner member of the staple-forming die shown in
TFigs. 3,4 and 5;

Fig. 7 is a like view of the outer grooved mem-
ber of the staple-forming die shown in said

40 figures;

Fig. § is a detached perspective detail of that
part of the horn’ that lies within the flanges of
the rotating former.

Tig. 9 is an elevation of the foiding cylinder

45 and- stitching cylinder and showing the staple
clinching operation; and : _

ig. 10 is an enlarged detail section taken on
lines 18—1{0 of Fig. 9. :

Objects of the invention are to provide a

50 staple-forming and stitching mechanism - which
is-fast, simple, sturdy and. reliable, and to this
end the invention provides staple-forming means
‘having a minimum of parts and wherein those
few staple making and handling parts and mech-

55 anisms have predominantly rotary and continu-

(O1 1—7)

ous movement as distinguished from reciproca-
tory and intermittent movement, such move-
ments also in their operative relations being in
a forward path of travel toward the stitching
locus, and the parts which engage with and bend 5
the wire during the staple-forming are all in
motion together during the operation, whereas in
present practice the wire is slid between and
formed into staples by mechanisms some of which
are stationary and others have diverse. move- 10
ments of ‘different kinds and in different direc-
tions, some of which are very rapid and abrupt.
To this end, and with these cbjects in view, &
mechanism is provided as a preferred embodi-
ment, wherein a grooved forming die is mounted 15
in fixed position within a cutting and stitching
cylinder, and cooperating therewith is a backing
member which backs the formed staple until it
reaches the stitching position and then by a very
short movement forces it into the product until 20
clinched. Cooperating with the forming die is a
rotary flanged former disc which runs within
the forming die to a maximum depth approxi-
mately equal to the length of the staple legs at
the common plane of the axes of the disc and 25
cylinder. The flanges of the disc within the
forming die straddle a reduced portion of the
horn, and at that point the flanges and: the en-
closed horn are within the forming die. The
staple wire is presented beneath the horn, just 30
outside of the point of coincidence of the periph-
eries of the former disc and the cylinder is swept
forward by engaging fingers on the disc, and by
the rotary movement the unit length of wire is
bent between the dise and the walls of the form- 35
ing die, with the legs of the staple being bent
up against the outside faces of the flanges. The
staple legs at the same time slide down into the
grooves of the forming die as it approaches the
common aXial plane of the disc -and cylinder. 40
The formed staple is then held firmly in-the
grooves of the forming die by the engaging fin-
gers and due to the spring of the wire, and is
swept forward along the horn to the stitching
locus, there to be forced through the product 45
and clinched by a very slight forward move-
ment of the backing member. The very slight re-
cession of the backing member from the clinch-
ing position is the only reciprocatory movement
in the mechanism. It will be understood that 50
the foregoing general description and the suc-

ceeding detail description as well are exemplary

and explanatory but are not restrictive of the in-
vention.
Referring now in detail to the embodiment-of &8
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the invention illustrated by way of example in
the accompanying drawings, my novel staple-
forming and stitching mechanism is shown ap-
plied to a mechanism comprising a cross folding
cylinder [ carrying one or more staple clinching
dies 2 in a usual manner. The cylinder | (Fig. 9)
is shown equipped with a cross folding or tuck-
ing blade 5, which is intermittently operated
by suitable cam-controlled means to tuck the
middle of the sheet, or the associated or col-
lected sheets into the bite of a pair of folding
off rollers § and 7 in a well-known manner. The
cylinder may ke provided also with sheet cub-
ting means, a female sheet cutting member 8
being shown mounted on the cylinder, and in
conjunction therewith a series of impaling pins
9 which engage the web lead when sheets are
cut off, or for collecting sheets, and release them
at the folding-off, all in a well-known manner.
The male cutting member 10 is shown mounted
on the staple-forming and stitching cylinder 21
(Fig. 1). The sheets to be stitched, or the web
or associated webs from which the sheets are
cut just subsequent to the stitching are indi-
cated by A.

In rotative cooperation with the cylinder 1 is
a cylinder 21, carried on a rotatable shaft 22,
and mounted on the cylinder 24 is a staple-form-
ing die mechanism. In accordance with certain
features of the invention, this staple-forming die
has few parts, all of which are stationary, that
is, have no relative movement among themselves
or with respect to the cylinder, the mechanism
is in fixed position with reference to the cylin-
der, is entirely within the cylinder, and no parts
project beyond its periphery. As here embodied,
two stapling mechanisms are employed to simul-
taneously put two. staples into the product at
the cross fold, and the cylinder 21 is a short cyl-
inder, with the stapling mechanism mounted on
the flat ends of the cylinder.

The staple-forming die, as embodied (Figs. 1
to 7) comprises two opposed plates 25 and 81,
of hardened metal, mounted in the cylinder struc-
ture, and having grooves 26 and 32 formed there-
in, respectively, to receive the legs of the staple
as it is being formed from the cut length of wire
as it is forced into the die between plates 25
and 3i. The plate 25 fits into an undercut seat
27 in the end of the cylinder 21, and is held in
place by screw 28. The other die plate 31 is
seated in g recess in a supporting ring 33, which

is fixed to and rotates with the cylinder 21 and.

is spaced apart from the flat end of the cylinder
sufficiently for the staple-forming and stitching
mechanism to be mounted in the space between
the ring and the cylinder head. A counterbored
opening 3§ is formed in the plate 3! and a short
bolt 35 with a shouldered head passes through
that opening and through an opening in the ring
33, and is held in place by a nut 31. ‘The staple-
forming die is set in the rotary carrier 21 with
the wire-receiving grooves 26 and 32 in a non-
radial position, that is, a plane passing through
the staple-forming grooves just described would
be tangent to a relatively small circle concen-
tric with the cylinder, this being necessary or
advisable for the forming of the staple during
the rotary movement of the cylinders.

In accordance with certain features of the in-
vention, the former cooperating with the die
mechanism to form the staple (Figs. 1 to 5), is
likewise preferably traveling, and is rotatable
about an axis exterior to the die-carrying cylin-
der. A suitable device, preferably a projection
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from the former, acts to carry the cut-off length
of wire in between the former and the die, the
ends of the wire being bent up along the outer
sides of the former to form the staple legs, the
legs at the same time passing downwardly into
the grooves 26 and 32. The embodied form of
means for taking the cut-off length of wire,
forming the staple and delivering it to the horn
comprises a rotatable disc 41 mounted above the
cylinder 33, and having a hub 42 fixed on a shaft
43. Inset in radially-disposed recesses in oppo-
site sides of the disc 41 are two fingers 88 and
87, which are fixed in position by bolts 88 pass-
ing through the fingers and the disc. The two
fingers have wire-taking grooves in their outer
ends, and they are spaced apart the width of
the staple, and the outer sides thereof assist in
forming and holding the staple. As the cylinder
21 and disc 41 rotate, the fingers 86 and 87 en-
ter into the staple-forming die, with their outer
faces making a close fit between the plates 25
and 31, and on reaching the plane common to
the axes of both the disc and cylinder, the fin-
gers project into the forming die substantially
the length of the legs of the staple which is
completely formed at this point (Fig. 4).

Suitable means cooperating with the staple-
forming means are provided for guiding or con-
veying the formed staple to the stitching locus
and to assist in guiding and maintaining the
staple during the clinching cperation. In the
embodied form, a horn 54 extends from the sta-
ple-forming locus to the stitching locus, and its
inner operative surface, along which the formed
staple is swept, is concentric with the cylinder
21, and lies within the space between the flat end
of the cylinder and the ring-like support 33, and
within the periphery of the cylinder, so that the
completed staple seated within the grooves 28§
and 32 has its back or middle reach sweeping
along the face of the horn. 'To effect the pas-
sage of the staple from the forming means to
the horn, the forward part 55 of the horn is of
lessened cross sectional area, and this lessened
portion is reversely arced (Figs. 1 and 8) to fit
the periphery of dise 41, and it lies within and
between the flanges 86 and 87 (Figs. 1, 3, 4 and
8) at the staple-forming locus. This part of
the horn, of less cross-sectional area, terminates
at either side in arcuate shoulders 56 and 57 sub-
stantially concentric with the disc &1, and abut-
ting the peripheries of the fingers 86 and 87
and beyond these shoulders the horn is of full
cross-sectional area, so that the staple passes off
the fingers 86 and 87, and it passes to and fits
over the horn with the usual sliding fit (Fig. 5) s
for a purpose later to be described.

Means are provided for backing or supporting
the middle or cross reach of the staple from the
time ‘and place of its formation until it ig driven
through the product and clinched. In the em-
bodied form thereof, this backing member has a
head 61 formed on the end of an angled body
62, which comprises a shank 63 extending from
the head 6! inwardly within the cylinder 21,
The shank §3 is pivotally mounted in the ends
of spaced-apart arms 64 and 65, and the arm
64 at its opposite end has a pivotal mounting
66, and the arm 65 at its opposite end is fixed
to a shaft 671, which is actuated in timed rela-
tion with the other mechanism. By this mount-
ing the backing head 6{ has a short parallel
motion, to permit it to recede slightly during
the staple driving and clinching.

The mechanism for supplying and cutting the
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just in contact with the central reach or bend of

staples s may
be of any desired or suitable form so far as con-
cerns the principal features of the {nvention, and
an intermittent wire feed is shown conventionally
at Ti. The embodied form of cufting means

“(Figs. 1, 3 and 4) comprises cooperating ring

or arcuate shear cutters mounted, ‘respectively,
on thé rotatable carriers 33 for the forming die
and 41 for the former, and to make a shear cut
as the wire is moved inwardly toward the staple-
forming locus. As embodied, an arcuate cubter
72 is mounted on the outer side, and at the pe-
riphery of the support 33, and this cutter is
preferably held by tap-bolts T4, screw-threaded
into the cylinder head and overlapping the knife
12 so that it is angularly movable to present a
new cutting edge as a previous cutting point in
the edge becomes dull The co-operating shear
cutter is in the form of a ring 13, mounted In
an annular shouldered seat on the outer face
of the disc 41, and it is held in place by tap
bolts 49, screw-threaded into the disc 41, and
having flanges or washers 50 overlapping the
knife ring 13, and is also angularly adjustable
to present a new cutting edge as a previous cut-
ting point becomes dull from repeated cutting.

The embodied form of means for presenting
the wire from the supply so that a unit length
may be cut off and carried to the staple-forming
mechanism (Fig. 1) comprises a support 16, hav-
ing an upper portion or tongue 11 of arcuate
form and of lessened cross-sectional area, which
fits within and between the fingers 88 and 87
of the former, and is in effect a continuation
of the part 55 of the horn which likewise lies
within the former fingers 86 and 81.. On the
under side of the support 18, a flat spring 19 is
mounted in a rigid holder 80, which holder is
pivotally mounted at 81 on the support 16, The
outer end of the pivoted support 89 is acted on by
a spiral compression spring 82, the pressure of
which is nicely regulated by an adjusting screw
83. The lead of the wire fed in from the. sup-
ply comes in above the spring 719 and at the toe
of the support 716, and above the periphery of
the cylinder 21 and before the fingers 86 and 87
(Figs. 1, 2 and 3). The fingers 86 and 87 have
wire-engaging notches in their ends which en-
gage the cut-off wire w and carry it into the
former mechanism. o :

The manner of operation of the-hereinbefore-
described mechanism is substantially as follows:

The lead end of the wire w is fed in by the
mechanism 11 to. the position shown in Figs. 1,
2 and 3, and immediately it is engaged by the
notches in the ends of the feeding fingers 86 and
87, is swept forward and at once passes Anto the
bite of the shearing cutters 12 and 73, .and the
unit length of wire for a staple is cut off. The
fingers 86 and 8T run continuously within the
die-forming plates 25 and 31 at the die-forming

‘locus (Figs. 1 and 4), and as the fingers carrying .

the cut-off wire pass within the periphery  of
the cylinder 21 and into the interior of the form-
ing die, the wire is in alinement with the top
ends of slots 25 and 32 of the die, and the outer
parts of the wire are bent up against the outer
faces of the fingers 86 and 87 to form the legs
of the staples, which at the same fime slide down
into the grooves 26 and 32, as shown in Fig. 4,
and the spring of the stiff wire assists to hold
the staple firmly in the groove. The staple is
completely formed when it reaches the common
plane of the axes of the two cylinders 21 and 4t,
and the head 61 of the backing member is then

the horn is of full size in cross section, so that

‘desired, but is omitted from the drawings for

‘nism is projected outside of the carrier cylinder;
‘the staple is formed by the coaction of parts

3

the ‘staple, as shown in Fig. 4.
" As previously described, the forward part of
the horn 54 is of reduced cross section and lies
within the space between the flanges 47 and 48, 5

-and the staple is formed about this enclosed part

of the horn 54, and about the ends and outer
faces of the fingers 86 and 81 (Fig. 4). From
the periphery of disc 41 to the stitching locus,

the formed staple fits to it with the usual sliding-
fit, this part of the horn being of arcuate shape
conforming to the circular path of the forming

‘die which holds the staple. The formed staple
i held in ‘position by the grooves 26 and 32 and
+the backing head 61, and glides along the arcu-
".ate horn to the stitching locus. An over-forming
.device to bend inwardly slightly the legs of the

staple may be employed in the usual manner, if 20
the sake of clearness. The rear inner end of
the horn 54 is beveled, as shown at 81, to enable
the staple to gradually pass through the prod-
uct A as it approaches the clinching locus, the

‘head 61 moving outwardly to continuously back 28
up the staple which is clinched by the clinching

die 2 in the cylinder [, as shown in Figs. 9 and

.10. The backing head 6l then recedes during

the rotation from the stapling locus back to the
wire-taking locus. The only Teciprocating de- 30
vice in the mechanism is.the backing head 61,
which has a very limited and gradual movement,
and the usual plurality of relatively reciprocable

elements or devices is avoided, and no mecha- 35

that are all moving forwardly at the same speed
fand along rotational paths, and engagement

-of the wire or staple with the stationary horn,

and the sliding of the staple therealong does not 40
begin until after the staple has been formed.
The invention in its broader aspects is not
limited to the specific mechanisms shown and
described but departures may be made therefrom
within the scope of the accompanying ‘claims ~ 45

“without departing from the principles of the in-

vention and without sacrificing its chief advan-

‘tages.

What I claim is: .
1. A rotary staple-forming and stitching mech- “50
anism- including in combination & rotatable

‘forming die, a rotatable former moving within
‘said die, means for carrying a wire in between
the rotating die and former to form it into a

staple, and a stationary horn extending from the +55

‘staple-forming ‘locus to the stitching locus to
‘guide the staple until clinched.

2. A rotary staple-forming and stitching mech-
anism including in combination a rotatable form-

‘ing die, a rotatable former moving within said ‘60
die, means for carrying & wire in between the

rotatirig_ die and former to form it into a staple,
and. an arcuate horn to receive the staple, said

‘horn extending from the staple-forming locus,

to the stitching locus, the horn and rotating die’ %3
guiding the staple until clinched. -

3. A rotary staple-forming and stitching mech-~
anism including in combination a rotatable form-
ing die, a horn, a rotatable former, and means
for carrying a wire in between the rotating die
and former to form a staple about the horn and

70

former,

4. A rotary staple-forming and stitching mech-
anism including in combination a rotatable form.
ing die, a horn, a rotatable former, and means i
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for carrying a wire in between the rotating die
and former to form a staple about the horn
and former, the horn and forming die cooperat-
ing to carry the staple to the stitching locus.

5. A rotary staple-forming and stitching mech-
anism including in combination a rotatable form-
ing die, a horn extending from a staple-forming
locus to a stitching locus and having a staple
engaging and guiding face concentric with the
axis of rotation of said die, a rotatable former,
and means for carrying a wire in between the
rotating die and former to form a staple about
the horn and former. :

6. Arotary staple-forming and stitching mech-
anism including in combination a rotatable form-
ing die, a horn extending from the staple-form-

ing locus to the stitching locus, a former mount-

ed separately from the rotatable forming die,
and means for carrying a wire to the forming
locus to form a staple about the former and horn,

7. A rotary staple-forming and stitching mech-
anism including in combination a rotatable form-
ing die, a former mounted separately from the ro-
tatable forming die, a horn extending from the
staple-forming locus to the stitching locus and
having a portion thereof located within said
former at the staple-forming locus, and means
for carrying a wire to the forming locus to form
& staple about the former and horn.

8. A rotary staple-forming and stitching mech-
anism including in combination a rotatable form-
ing die, a former mounted separately from the
rotatable forming die, a horn extending from the
staple-forming locus to the stitching locus and
having a portion of less cross section at the
stitching locus which is located within the form-
er, and means for carrying a wire to the form-
ing locus to form a staple about the former and
horn, the horn and rotating forming die guid-

40 ing the staple to the stitching locus.

9. A rotary staple-forming and stitching mech-

- anism including in combination a rotatable form-
ing die, a flanged former mounted separately

from the forming die, a horn extending from

45 the staple-forming locus to the stitching Ilocus

and lying between the flanges of the former ab
the staple-forming locus, and means for carrying
a wire to the forming locus to form a staple
about the fianges of the former and the enclosed

50 horn.

10. A rotary staple-forming and stitching
mechanism including in combination a rotatable
forming die, a flanged former mounted sepa-~
rately from the forming die, a horn extending

55 from the staple-forming locus to the stitching

60

65

locus and having a portion of full cross section
to fit the interior of the staple, and a portion of
less cross section located within the flanges of
the former at the staple-forming locus, and
means for carrying a wire to the forming locus
to form a staple about the flanges of the former
and the enclosed horn, the part of the former of
full cross section and the forming die cooperat-
ing to carry the staple from the forming locus
to the stitching locus. .

2,294,743

11. A rotary staple-forming and stitching

-mechanism including in combination a rotatable

forming die, a traveling former mounted sepa-
rately from the rotatable forming die, a horn
extending from the staple-forming locus to the
stitching locus and having a portion of less Cross
section at the stitching locus which is located
within the former, and means for carrying a wire
to the forming locus to form a staple about the
former and horn, the horn and rotating forming
die guiding the staple to the stitching locus.
12. A rotary staple-forming -and stitching
mechanism including in combination a rotatable
forming die, a traveling flanged former mount-

ed separately from the forming die, a horn ex- 1

tending from the staple-forming locus to the
stitching locus, cne end thereof lying between
the flanges of the former at the staple-forming
locus; and means for carrying a wire to the form-
ing locus to form a staple about the flanges of the
former and the enclosed horn.

13. A rotary staple-forming and stitching
mechanism including in combination a rotatable
forming die, a rotatable former moving within
said die, the axis of the die being outside the
former and the axis of the former being outside
the die, means for carrying -a. wire in between
the rotating die and former to form it into a
staple, and a backing member for backing the
formed staple from the forming locus until it
is clinched.

14. A rotary staple-forming and stitching
mechanism including in combination a; rotatable
carrier and a forming die mounted thereon, a
rotatable carrier having a flanged former, a horn
extending between the staple forming locus and
the stitching locus and extending between the
flanges of the rotating former, and means rotat-

.ing with the former for carrying a wire between

the rotating forming die and the former to form
a staple about the flanges of the former and the
enclosed horn and within the forming die.

15, A rotary staple-forming and stitching
mechanism including in combination a rotatable
carrier having a clinching die, a rotatable car-
rier and a forming die mounted thereon, a ro-
tatable carrier having a flanged former, a horn
having parts of greater and less cross-section,
having a part of less cross section lying between
the flanges of the former at the staple~-forming
locus, - means for presenting a length of wire,
cooperating wire cutting members mounted on
the forming die carrier and on the former car-
rier, means mounted on the former carrier for
carrying a cut-off length of wire between the ro-
tating forming die and the former to form a sta-
ple about the flanges of the former and the en-
closed horn and within the forming die, the horn
and die guiding the formed staple to the stitching
locus, and a backing member mounted on the
forming die carrier for backing the formed sta-
ple until it is clinched through the product by
the elinching die.

WILLIAM J. NOLAN.
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