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This invention relates generally to methods of and ma-
chines for cutting and forming articles, but has reference
more particularly to methods and machines for formin_g
articles such as cotter pins, bobby pins, etc., from metallic
wire or strip stock, or from fibres.

Machines which have heretofore been used for manu-
facturing articles of this nature are usually incapable of
fabricating more than a single article at a time, and usual-
ly embody an excessive number of internal and external
cams, which have a tendency to hunt or skip, when oper-
ated at high speeds. In fabricating long lengths of ma-
terial, it becomes necsssary to substantiaily reduce the
output of such machines, in order to maintain proper
functioning of the parts. In such machines, moreover,
the stock or material is fed to the forming tools which are
actuated by a series of internal and external cams, so that
the movement of the material must be stopped until each
cam operates through its forming cycle.

As a result of these drawbacks or disadvantages, the
overall output of such machines is materially limited, and
frequent breakdowns occur, which further retard produc-
tion.

The present invention has as its primary object the pro-
vision of a method and machine for manufacturing or
fabricating articles of the character described, in which
virtually all of these disadvantages have been eliminated,
and by virtue of which the produciion of such articles is
substantially increased.

Another object of the invention is to provide a method
of and machine for manufacturing such articles, in which
a plurality of articles can be fabricated simultaneously by
a single set of cutting and forming tools.

A further object of the invention is to provide a meth-
od of and machine of the character described, in which
the number of cams employed is reduced to a minimum,
and the tendency to hunt or skip is virtually eliminated.

A still further object of the invention is to provide a
method of and machine of the character described, in
which a single crankshaft is employed to perform all of
the cutting and forming operations, and in which the
forming operations are performed at a speed which is a
small fraction of the crankshaft speed.

Other objects and advantages of my invention will be
apparent during the course of the following description.

In the accompanying drawings forming a part of this
specification, and in which like numerals are employed
to designate like parts throughout the same,

FIG. 1is a top plan view of a machine embodying the
invention;

FIG. 2 is a fragmentary front elevational view of the
machine;

FIG. 3 is a fragmentary plan view of the machine, with
all of the working parts removed, and with portions of the
table broken away to illustrate the various driving gears;

FIG. 4 is a fragmentary rear elevational view of the
machine;

FIG. 5 is an end elevational view of the crankshaft;

FIG. 6 is a fragmentary end elevational view of the
machine, as viewed from the right end of FIG. 2;

FIG. 7 is a fragmentary end elevational view of the
machine, as viewed from the left end of FIG. 2;

FIG. 8 is a fragmentary cross-sectional view, taken on
the line 8—8 of FIG. 6;
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FIG. 9 is' a fragmentary cross-sectional view, taken on
the line 9—9 of FIG. 2, and

FIG. 10 is a fragmentary cross-sectional view, taken
on the line 10—18 of FIG. 1.

Referring more particularly to the drawings, reference
numeral 1 designates a table or platform supporied by
legs 2, which, in turn, supports a framework or bracket
(not shown), upon which a drive motor (not shown) is
supported.

The table 1 has mounted thereon, adjacent one corner
thereof, two sets of feed rollers, each set comprising a
fixed roller 3 and a movable roller 4. The rollers 3 are
mounted on shafts:5 which extend through the table 1
and have affixed to their lower ends gears 6, between
which a pinion 7 is interposed. The rollers 4 are mount-
ed on shafts 8, which extend through openings 9 in the
table and have affixed to their lower ends gears 18, which
are in mesh with the gears 6. The rollers 4 are urged
against the rollers 3 by means of elements 11 which bear
against the shafts 8 and are urged against these shafts by
compression coil springs 12, disposed in the openings 9.
The compressive force of these springs may be adjusted
by means of adjusting screws 13, which are threadedly se-
cured in the table 1.

Behind the rollers 3 and 4, a set of rolls 14 is provided,
these rolls being in staggered arrangement and each pro-
vided with vertically-spaced annular grooves 15 (FIG. 2)
through which the wires W pass. The rolls 14 thus func-
tion not only to straighten the wires W, as they enter the
machine, but also to guide the wires in proper vertically-
spaced arrangement to the rollers 3 and 4.

The rollers 3 and 4 are driven by the gears §, 7 and 10,
and these gears, in turn, are driven by a pinion 16 (FIG.
3) disposed below the table 1 and mounted on a shaft
17 which extends through the table. The shaft 17 is con-
nected to a cylindrical block 18, which has mounted in
diametrically-opposed openings 19 therein, spring-pressed
pawls 28 (FIG. 9). Above the block 18 is a bracket 21
upon which is mounted for rotation a pinion 22 having
an extension 23 of reduced diameter extending axially
into the block 18 and provided with ratchet teeth 24,
which are adapted to be engaged by the pawls 20.

The bracket 21 is secured, as by a screw 25, to a post
26, which together with another post 27, supports a chan-
nel member 28 in which a rack 29 is guided for reciprocal
movement, this rack being in mesh with the pinion 22.

As the rack 29 moves forwardly, as viewed in FIG. 1,
it drives the pinion 22 in a counterclockwise direction,
the ratchet teeth 24 engage the pawls 20, and the block
18 is rotated, causing the rollers 3 and 4 to feed the wires
W to the left.

As the rack 29 moves rearwardly, it. drives the pinion
22 in a clockwise direction, as viewed in FIG. 1, and the
ratchet teeth 24 slide over the pawls 28, so that the block
18 remains stationary, and no movement is imparted to
the rollers 3 and 4.

The rack 29 has an enlarged rear end 3@ which is pivot-
ally connected, as by a pin 31, t0 a connecting rod 32,
which, in turn, is provided with a roller 33, which is
movable in a sloi 34 formed between plates 35 and 36
which are secured to the outer face 37 of a flywheel 38,
the slot 34 extending diametrically across this face of the
flywheel. The flywheel 38 is driven by the electric motor,
to which reference has been made, through the inter-
mediary of an endless V-belt 39, and it will be apparent
that as the flywheel is rotated, the rack 29 will be recip-
rocated through the intermediary of the elements 35, 39,
33, 32, and 31. )

The flywheel 38 is mounted on one end of a heavy
crankshaft 40, which shaft is mounied for rotaticn in
bearings 41, which, in turn, are supported by pillow blocks
42, mounted on the table 1. The crank portion 43 of
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the shaft, which extends between the bearings 41, serves
a purpose to be presently described.

For the purpose of cutting the wires W into desired or
required. lengths, I have provided mechanism which com-
prises a cut-off die 44 which extends from a support 45
which is secured, as by screws 46 to a bar 47. The bar 47
is supported for movement towards and away from a co-
acting cut-off anvil block 48, on pins 49 which extend
from the anvil block and the anvil block 48 is attached
to a back plate 50, which is secured to the table 1. The
bar 47 is moved towards and away from' the anvil 48 by
means of a connecting rod 51 which is secured to the bar
47, and is pivotally connected, as by a pin 52, to a stud

‘53, which extends from an annular member 54. The -

member 54 forms the outer race of a ball bearing 55
(FIG. 8), the inner race 56 of which is slidably secured
to the crank portion 43 of the shaft 40. The bearing
further includes retainer or end plates 57, and the bearing
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-is retained against displacement axially of thé shaft 40 by -

‘means of plates 58, which are retained in position by
means of set screw 59 (FIG. 1) extending through the
plates and into a slot-69 in the surface of the crank por-
tion 43, this manner of locking the plates 58 to the shaft
49 avoiding mutilation of the shaft.

It will be apparent from the foregoing description that
as the shaft 40 rotates, the throw of the crank portion 43
of the shaft will be effective to rec1procate the connecting
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rod 51 to.eﬁect the cutting of the wires to the desired

length.

The shaft 40 is prov1ded with an extension 61, the outer
end of which is journalled for rotation in a bearing 62
-which is supported in a pillow block 63 mounted on the
table 1. The extension 61 has affixed thereto a bevel
-gear 64 which drives a bevel géar 65 mounted on a shaft
66 which extends vertically through the table. The shaft
66 is provided at its lower end, beneath the table 1, with
a pinion 67. The pinion 67 drives a bull gear 68, which,
in turn, drives a bull gear 69.

30

The bull gear 69, as shown in FIGS. 2 and 3, is secured .~

to a shaft 70, which extends vertically through the table 1
and is keyed to a hub member 71, from which a series of
circumferentially-spaced arms 72 extend radially. In this
instance, three such arms are illustrated; spaced 120 de-
grees cricimferentially from each other. The function of
these arms will be explained in connection with the op-
eration of the machine. Each of the arms 72 is provided
with a downwardly extending forming tool 73, which, in
- this instance, comprises a round pin.

Secured to the table 1 is a magnet 74, the pole faces
of which are provided with grooves 75, which are spaced
vertically to correspond with the grooves 15 in the rolls 14,
the grooves 75 being aligned with the wires W, so as to
“receive these wires in the course of operation of the ma-
chine, as will be presently explained.

Secured to the table 1, as by means of screws 76, is a
pair of guides 77 and 78, which art arranged in the
arcuate path of movement of the pins 73 and are pro-

vided on their inner faces with longitudinally extending
grooves 79 which are.coplanar with the grooves 15 and 75. -

These guides, as best shown in FIG. 1, converge.

For 'the purpose of forming the heads of the articles,
in this case, cotter pins, mechanism is provided compris-
ing an anvil 80 and a forming tool, generally designated
by reference character 81.

The anvil 89 is provided with an arcuate grooved anvil
surface 82 at one end, and is secured to a shaft 83 which
extends through the table 1 and is driven by a gear 88,
which is driven by the bull gear 69 -through an idler
gear 84.

The forming tool 81 comprises a circular plate 85 which
is secured to a shaft 86 which extends through the table 1
and is driven by a gear 87 disposed below the table. The

" gear 87 is driven by the gear 88. Mounted on the plate
85 for reciprocal movement diametrically of this plate,
is a grooved shuttle 89 to one end of which is secured,
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as by-a bolt 80, a grooved forming head 91 having.a
recess 92 therein. To the other end of the shuttle 89,
there is secured, as by a bolt 93, a cam 94 having a cam
surface 95 at its cuter end. Beyond this cam surface 95,
the table has mounted thereon, a ball-bearing 96 which
is adapted to coact with the cam 94 in the course of
operation of the machine. The bearing 96 is revolubly
supported on a plate 97 which is secured to the table by
bolts 98. The shuttle 89 is normally pulled in a direction
toward the bearing 96 by means of an extension coil spring
29 which interconnects the bolt 80 ‘with the plate 85.
The machine is also provided with a pair of spaced ar-
cuate stripping plates 100 and 101, the space 102 between
which is sufficient to receive the pins 73, but insufficient to
permit passage therethrough of the articles which are being
formed, these articles being stripped from the pins 73 by
the lower inclined edges 103 of the stripping plates (FIG.
4). The plates 1606 and 181 are supported by a bracket

104 which is secured to one end of the table 1 by means

of screws 105. )

Having thus described the machine in its mechanical
aspects, the operation of the machine will now be de-
scribed, as applied, for example, to the manufacture of
cotter pms

The wires W, from which the cotter pins are to be
made, are drawn from reels of such wires by the rollers
3 and 4, through the grooves 15 of the rolls 14, thereby
straightening the wires. To insure proper pulling of the
wires by the rollers 3 and 4, the pressure of these rolls on
the wires may be adjusted by adjustment of the screws
13 to increase or decrease the compressive force of the
springs 12.

The wires W are fed in the-direction of the arrow in
FIG. 1, such movement of the wires continuing as long
as the rack 29 moves in a downward dlrectmn as viewed

-in FIG. 1.

The wires, during this movement, proceed to the mag-
net 74, entering the grooves 75 in the magnet, the poles
of the magnet holding the wires pending the cutting of
the portions of the wires to the lengths required for manu-
facture into cotter pins. At this point, the rack 29 com-
mences to retract, thereby preventing further feeding of
the wires. Concurrently with such retraction of the rack,
the cut-off die 44 is moved by the rod 51 against the anvil
block 48, thereby cutting the wires to the required length.

With the wires thus cut to the required length, these
lengths, as indicated by the reference character L in
FIG. 1, are engaged at their mid-point by the forming
pin 73 on one of the arms 72, and are bent by such pin

‘in the manner indicated by the broken lines in FIG. 1,

the ends of such lengths being dragged through the grooves
79 in the guides 77 and 78. As the lengths of wires
proceed - through these guides, the lengths, due to the
convergence of the guides, are formed into the shape
of a cotter pin, as indicated at C in FIG. 1. At this point,
the pin 73 acts as a die to aid in forming the head of
the cotter pins.

When the cotter pins have reached the point, indicated
at- C in FIG. 1, the anvil 80 and formmg tool 81 have
been rotated o the position shown in solid lines in FIG.
1, at which position the shuttle 89, due to the pressure
of the cam 94 against the ball bearing 96, is moved
towards the surface 82 of the anvil 8¢, causing the head
portion of the cotter pin to enter the recess 92.in the
forming head 91, thereby completing the formation of
the head of the cotter pm about the forming pm 73.

The finished cotter pms which cling to the pin 73 are
then carried by the pin 73 away from the anvil 80 and
forming tcol 81 to the stripping plates 100 and 101, the
inclined edges 163 of which strip the cotter pins from
the pin 73, the pin 73 then proceeding through the space
102 between these plates. -

The gear ratios are so designed, in this mstance that
the hub member 73 rotates at one-third the speed of the
crankshaft 40, since the lengths of wire to be formed
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are cut off as each arm 72 comes into position for form-
ing.

If it is desired to vary the lengths of the wire for
forming articles of different lengths or dimensions, the
inijtial position of the roller 33 in the slot 34, with ref-
erence to the center of the flywheel 3§ may be adjusted.
For varying the lengths of the cut-off wires, the position
of the die 44 and anvil block 48 may be adjusted, the
bearing 54—55—56 being adjustable along the crank-
shaft to any desired position for this purpose. In form-
ing wires of different lengths, the spacing as well as the
angle of convergence between the guides 77 and 78 may
be adjusted, as required.

In the event that the wires between the feed rollers 3
and 4 and the cut-off dies 44 and 48 should, for any
reason, become buckled, the buckled portion of the wires
will exert lateral pressure against a spring 186 which is
secured to the table 1 by means of a screw 187, thereby
opening a normally-closed switch 168 which controls the
flow of current to the drive motor, thereby stopping the
machine instantly, and preventing injury to the machine
as well as loss of wire stock.

Although the machine has been described particularly
with reference to the manufacture of cotter pins, it will
be readily understood that the principles involved are
applicable also to numerous other articles from wire or
strip, such, for example, as bobby or hair pins, etc.

It is thus seen that I have provided a method and
machine in which all of the drawbacks or disadvantages
of prior machines used for this purpose have been elimi-
nated, and by virtue of which the production of articles
of the character described is substantially increased.

It is also seen that I have provided a method and
machine in which a plurality of such articles can be
fabricated simultaneously by means of a single set of
cutting and forming tools, in which the number of cams
and other working parts is reduced to a minimum, and
in which a single crankshaft is employed to perform all
of the cutting and forming operations, and in which the
forming operation is performed at a speed which is but
a small fraction of the crankshaft speed.

1t is to be understood that the form of my invention,
herewith shown and described, is to be taken as a pre-
ferred -example of the same, and that various changes
may be made in the shape, size and arrangement of parfs
thereof, without departing from the spirit of the inven-
tion or the scope of the subjoined claims.

Having thus described my invention, I claim:

1. In 2 machine of the character described, means for
successively cutting elongated material adjacent the lead-
end thereof into blanks of predstermined length, hold-
ing means spaced from said cutting means for temporar-
ily holding each blank cut from said lead-end, means
for forming said blanks inio articles, and means for con-
tinoously feeding said blanks to said forming means,
said feeding means imciuding elements movable in a
circular path intersecting the path of movement cf
elongated material between said cutting means and said
holding means.

2. A machine as defined in claim 1 wherein said hold-
ing means comprises a magnet.

3. A machine as defined in claim 1 wherein said hoid-
ing means comprises a magnet having a pair of pole
members spaced apart along the path of movemsnt of
said elongated material.

4. In a machine of the character described, means
for feeding clongated stock in a rectilinear path, means
operable in synchronism with said feeding means for cut-
ting said stock into predetermined lengths constituting
blanks from which articles are to be formed, means for
forming said blanks into articles, and means operable in
synchronism with said feeding means for moving said
blanks to said forming means, said moving means com-
prising circumferentially-spaced elements movable in a
circular path which iniersects said rectilinear path in a
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crossing relation therete for displacing said blanks there-
from by movement in a direction transverse to said
rectilinear path.

5. The method of forming articles from bendable ma-
terial, said method comprising the sieps of feeding the
material in a rectilinear direction, cutiing said material
into blanks of predetermined length, moving said blanks
in a circular path which intersects said first-named direc-
tion of movements, and bending and forming said blanks
into articles in the course of their circular movement.

6. The method, as defined in ciaim 5, including the
step of magnetically holding said blanks pending move-
ment thereof in said circular path.

7. The method, as defined in claim 5, including the
step of siripping the articles from said moving means
after they have moved through only an arc of said circu-
lar path.

8. The method of forming cotter pins from wire stock,
said method comprising the steps of feeding the stock in a
reciilinear direction, cutting said stock into blanks of pre-
determined length, moving said blanks in an arcuate paib,
bending said blanks and forming heads thereon in the
course of said arcuate movement to form finished cotter
pins, and removing said cotter pins at the termination of
said arcuate movement.

9. In 2 machine of the character described, means
for forming elongated blanks into articles, means for
carrying said blanks to said forming means, said last-
named means including a revoiuble hub member, circum-
ferentially-spaced arms extending radially from said hub
member, elements extending from said arms and adapted
to engage said blanks, and means for holding the blanks
pending movement of the blanks by said elements to said
forming means.

10. A machine, as defined in claim 9, In which said
holding means comprises a magnet.

11. In a machine of the character described, means
for forming elongated blanks of predetermined length
into ariicles, means for continucusly feeding said blanks
to said forming means, said feeding means including ele-
iments movable in a circular path intersecting and cross-
ing the direction of length of said blanks at the inception
of said feeding, and means for holding individual blanks
in a position for engagement of the mid-portion of said
blanks by said elements.

12.- Tn a machine of the character described, means for
forming elongated blanks of predetermined length into
ariicles, and means operable in synchronism with said
forming means for moving said blanks to said forming
means, said moving means comprising circumferentially-
spaced elements movable in a circular path which ie-
tersects the direction of length of said blanks at the in-
ception of said feeding, said forming means including con-
vergent guides disposed at opposite sides of the path of
movement of said spaced elements and effective te par-
tially bend the blanks as they are moved by said ele-
ments.

12. A machine, as defined in claim 12, in which said
forming means includes rotating coacting dies effective to
finish the formation of said articles.

14. A machine, as defined iy claim 13, including means
for stripping the articles from said elements after the
articles have been formed. .

15. In a machine of the character described, means
for cutting elongated material into blanks of predeter-
mined length, means for forming said blanks Into arti-
cles, and means for continuously feeding said blanks to
said forming means, said feeding means including ele-
ments movable in a circular path intersecting the path
of movement of said elongated material, said elements
being in the form of dies which coact with said forming
means to form said articles.

16. In a machine of the character described, means
for cutting elongated material into blanks of predeter-
mined length, means for forming said blanks into articles,
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means for continuously feeding said blanks to said form-
ing meauns, said feeding means including elements mov-
able in a circular path intersecting the path of move-
ment of said eclongated material, and a guide in the path
of movement of said elements, said elements coacting
with said guide to bend said blanks.

17. Tn a machine of the character described, means for
cutting elongated material into blanks of predetermined
length, means for forming said blanks into articles, and
means for continuocusly feeding said blanks to said form-
ing means, said feeding means including elements mov-
able in a circular path intersecting the path of move-
ment of said elongated material, and a guide in the path
of movement.of said elements, said elements coacting
with said guide to bend said blanks, said forming meaas
comprising dies movable in synchronism with said feed-
ing means to form portions of said blanks.

18. In a machine of the character described, means
for feeding elongated stock in a rectilinear path, means

operable in synchronism with said feeding means for
cutting said stock into predetermined lengths constitut-
ing blanks from which articles are to be formed, means
for forming said blanks into articles, and means oper-
able in synchronism with said feeding means for moving
said blanks to said forming means, said moving means
comprising circumferentially-spaced -elements movable
in a circular path which intersects said linear path of
movement of said stock, said forming means comprising
spaced convergent guides disposed at opposite sides of the
path of movement of said spaced elements and effective
to partially bend the blanks as they are moved by said
elements.

19. In a machine of the character described, means
for feeding elongated stock in a rectilinear path, means

operable in synchronism with said feeding means for.

tutting said stock into predetermined lengths consti-
tuting blanks from which articles are to be formed, means
for forming said blanks into articles, and means operable
in synchronism with said feeding means for moving said

blanks to said forming means, said moving means com-

prising circumferentially-spaced elements movable in a
circular path which intersects said rectilinear path  of
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movement of said stock, spaced convergent guides dis- -

posed at opposite sides of the path of movement of said
spaced elements and effective to partially bend the blanks
as they are moved by said elements and said forming
means comprising coacting dies effective to form said
blanks.

20. In a machine of the character described, means for
feeding elongated stock in a rectilinear path, means oper-
able in synchronism with said feeding means for cutting

~said stock into predetermined lengths constituting blanks
from which articles are to be formed, means for form-
ing said blanks into articles, means operable in synchro-
nism with said feeding means for moving said blanks to
said forming means, said moving means comprising cir-
cumferentially-spaced elements movable in a circular
path which intersecis said rectilinear path of movement
of said stock, said forming means comprising spaced con-
vergent guides disposed at opposite sides of the path of
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movement of said spaced elements and effective to par- -

tially bend the blanks as they are moved by said elements
and coacting dies effective to form said blanks, and
means for stripping the articles from said elements after
the articles have been formed.

21. In a machine of the character described, means

65

8
for feeding clongated stock’in a rectilinear path, means
operable in synchronism with said feeding means for
cutting said stock into predetermined lengths constituting

"blanks from which articles are to be formed, means for

forming said blanks into articles, and means operable in
synchronism with said feeding means for moving said
blanks to said forming means, said moving means com-
prising circumferentially-spaced elements movable in a
circular path which intersects said rectilinear path -of
movement of said stock, said feeding means including a
crankshafi, said. cutting means being actuated by said
crankshaft and ‘adjustable longitudinally of said-crank-
shaft to vary the length of the blanks. )

22. In a machine of the character described, means for

Afeeding elongated stock in a rectilinear path, means oper-

able in synchronism with said feeding means for cuiting
said stock into predetermined lengths constituting blanks

“from which articles are to be formed, means for form-
ing said blanks into articles, means operable in synchro- .-

nism with said feeding means for moving said blanks-to
said forming means, said moving means comprising cir-
cumferentially-spaced - elements movable in a circular
path which intersects said rectilinear path of movement
of said stock, a rotatable crankshaft, drive means for
driving said feed means from -said crankshaft, drive
means for driving said cutting means from said crank-
shaft, and means effective on at least one of the two last-
mentioned drive means and adjustable to vary the length
of the blanks. .

23. In a machine of the character described, means
for forming eclongated blanks of predetermined length
into articles, and means for continuously feeding said
blanks to said forming means, said feeding means -in-
cluding elements movable in a circular path intersecting
the direction of length of said blanks at the inception of
said feeding, said elements being in -the form of dies :

. which coact with said forming means to form said articles.

24. In a machine of the character described, means for
forming elongated blanks .of predetermined length into
articles, means for continuously feeding said blanks to
said forming means, said feeding means including ele-
ments movable in a circular path intersecting the direction
of length of said blanks at the inception of said feeding,

“and a guide in the path of movement of said elements,

said elements coacting with said guide to bend said blanks.

25. In a machine of the character described, means
for forming elongated blanks of predetermined length
into articles, and means for continuously feeding said
blanks to said forming means, said feeding means includ-
ing elements movable in a circular path intersecting the
direction of length of said blanks at the inception of said
feeding, said forming means including dies movable in
synchronism with said feeding means to form portions of
said blanks.
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