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. LEON HOMMEL, oF OAKLAND, CALIFORNIA,

MACHINE FOR MAKING METAL FASTENERS AND THE LIKE.

Application filed December 31, 1924. Serial No. 759,051..

My invention - relates to a machine for
making devices such as wire fasteners and
the like, and in the present embodiment
the machine is particularly adapted for
making fasteners having a nail portion and
a spacing member frictionally held on the
nail portion. . )

An object of the invention is to provide
a machine which will form a separate nail
and spacing member and position the latter
in frictional and slidable engagement on
the shank of the former.

Another object of the invention is to pro-
vide a machine of the character described
which affords a maximum output of fas-
teners without undue strain and wear of the
machine parts. .

My invention possesses other objects and
features of advantage, some of which, with
the foregoing, will be set forth in the follow-
ing deseription of the preferred form of the
invention which is illustrated in the draw-
ings accompanying and forming part of the
specification. It is to be understood that
I do not limit myself to the showing made
by the said drawings and description, as
we may adopt variations -of the preferred
form within the scope of our invention as
set forth in the claims. '

- Referring to said drawings:— .

Figure 1 is a plan view, partly in section,

of the machine of our invention.

Figure 2 is an end sectional view taken
on the line 2—2 in Figure 1.

Figure 3 is a side sectional view taken on
the line 3—3 in Figure 1.

Figure 4 is an enlarged side view of an
intermittent gearing used in the device.

Figures 5 to 7 inclusive are enlarged frag-
mentary views taken substantially on the
line 2—2 in Figure 1 showing the relations
of certain of the fastener forming parts at
different times in the fastener forming cycle.

Figure 8 is an enlarged side view of a
bending cam used in my invention opera-
tively disposed with ‘respect to a wire end
which is to be bent to desired form.

Figure 9 is a perspective view of a fas-
tener which the present embodiment of the
machine of my invention is particularly
arranged to form. § )

A detailed description follows:

Briefly expressed, the present embodiment
of my invention comprises a machine for
forming a fastener having nail and spacing
member portions, such as the. fastener par-

ticularly illustrated ih Figure 9. The ma-
terials of which the fastener is formed com-

_prise wire of suitable size and a metal ribbon:
of suitable width and thickmess, both ma- .

terials being adapted to be continuously and
automatically fed into the machine by means
provided thereon. The head portion of the
nail is arranged to be shaped by the opera-
tion of a cam to bend' the wire end around
a suitable form.. During the formation of
the nail head, the spacing member, which
has been preyiously stamped from the ribbon
by means of a die, is formed about the
nail shank to frictionally grip the same by
the successive operation of pairs of verti-
cally and horizontally acting ‘forming mem-
bers cooperating with an anvil. The com-
pleted fastener is then arranged to be re-

leased from the machine by means which

simultaneously point the nail and cut the
same from the wire stock. The machine
is adapted to be power driven, the parts
previously referred to being suitably actu-
ated to perform the necessary operations
In proper sequeénce, as more particularly
described hereinafter.

The nail 10 and associated spacing mem-
ber 11 of the fastener which the present
embodiment of my invention is particularly
adapted to form are as shown in Figure 9.
The nail portion 10 comprises a shank 12

having a relatively sharp pointed bend 13

formed at one end thereof and serving as
a head for the nail, the bent over portion
14 forming an arcuated crotch 15 between
itself and the shank. The other end of the
shank 12 is preferably sharpened to pro-
vide a driving point 16. The spacing mem-
ber 11 is preferably formed of a blank of
metallic ribbon by bending it at an inter-
mediate portion 17 thereof to form a recess
18 in which the shank 12 is adapted to
tightly but slidably fit. As here shown, the
ends 19 of the spacing member are angularly
disposed and are provided with arcuate

notches 21 at one side and points 22 at the

other. :

* To form a nail and spacing member, such
as described above, I provide a machine
having a base 25 on which is mounted a
drive motor 26 and a frame 27 which' carries
the nail forming means of my invention.
The ribbon 28 from which the spacing mem-
bers 11 are formed is arranged to e fed
into the machine by means of the feeding
mechanism 29 and is then passed through
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a longitudinal guideway 30 provided in the

upper surface of a horizontally positioned

fixed die-plate 81 to project therefrom. The
wire 32 from which the nail portions of the
fastener are formed is arranged to be fed
into the machine through the feeding mech-
anism 33 and thence through and beyond
a guide block 34 which is mounted on the
frame for horizontal reciprocative move-
ment transversely of the wire. At the be-
ginning of a fastener forming cycle the
projecting portion of the wire is disposed
transversely of the projecting portion of the
ribbon in a line parallel to and closely un-
derlying the plane of the ribbon and extends
beyond the ribbon. Immediately beneath
the portion of the extended wire adjacert
the guide block 34 is an anvil 35 in the form
of an inverted V fixedly positioned on the
frame 27 and having an upper edge extend-
ing parallel to, and adapted to serve as a
seat for the wire, : _ ;
The notches 21 and points 22 of the spac-
ing member 11 are arranged to be formed in
the ribbon by means of male cutting dies 37
mounted on opposite sides of a vertically
moving. plunger 38 and cooperating with
female dies 39 mounted on the die-plate 31,
the pieces removed falling through the die-
plate apertures into the space defined by the
base 25. Also mounted on the plunger 38
for movement therewith is a shearing blade
41 which also serves as one member of a
two-point bending die 42; the former being
adapted to cooperate with the forward edge
43 of the die plate 31 to sever the spacing
member blank from the ribbon, and the Iat-
ter functioning, after pressing the severed
blank and underlying wire upon the anvil
35, to bend the blank about its center to
straddle the anvil. Since the wire was
pressed slightly downward to contact with
the anvil, the raising of the plunger 88 after
completion of the bend forming stroke allows
the wire to spring slightly upward, raising
the blank with it to a position slightly clear
of the anvil, as shown in detail in Figure 7.
With the bent blank in raised position, op-
positely disposed forming members 45 and
46 are advanced horizontally to simultane-
ously cooperate in the formation of the re-
cess 18 of the spacing member 11 by acting
in a plane slightly below that of the axis of
the wire to press the sides of the blank
together to firmly embrace the wire, the
members 45 and 46 being here shown ex-

* . tending from oppositely positioned recipro-

G0

cable blocks 47 and 48 mounted on the frame.
It will be noted that the side faces of the
anvil 35 cooperate with the lower faces 49 of
the members 45 and 46 to determine the de-

-sired angular relation of the ends 19 of the

(i

now completed member 11, as shown in Figt
ure 7. The bending die 42 is preferably pro-
vided with a spring pressed plunger 50
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which is adapted to maintain a resilient pres-
sure on the blank during the forming of the
spacing member 11 thereof and thereby hold
it properly positioned across the wire.

While the member 11 is thus being formed,
a movable anvil 51 mounted for horizontal
movement in the frame of the machine and
having an end section similar to the desired
shape of the nail crotch is moved to a posi-
tion beneath the inner part of the protrud-
ing wire end so that a portion thereof will
overhang the anvil.. A cam 52 suitably
mounted for rotation about a horizontal axis
and in a plane including the wire, is then
actuated to first bend the wire end which
overhangs the anvil downwardly over the
edge 53 of the anvil and then bend the end
inwardly to lie against the face 54 of the
anvil, which is here shown angularly dis-

‘posed from the vertical plane, it being now

noted that the crotch 15 and head 13 of the
nail portion 12 of the fastener have thus been
simultaneously formed: As particularly
shown, in Figure 8, the cam 52 is mounted
on a pivot 56 and 1s provided with a point
57 which is so positioned with respect to the
anvil that when brought downwardly from
above on a wire end extending therefrom, the
wire end will be bent downwardly around
the edge 53 of the anvil, the cam being
formed with a transverse recess 58 extending
inwardly of and below the point 57 and ar-
ranged to receive the wire end prior to the
bending operation. The lower surface 59 of
the recess 58 is preferably formed to conform
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with the shape of the face 54 of the anvil, so -

that when brought against the wire end
which has been bent déwnwardly over the
anvil, it will bend the same inwardly against
the anvil to complete the crotch 15. It will
now be noted that in order to perform the
before mentioned functions, the cam 52 must
be reciprocatively rotated through a small
arc during part of a fastener forming cycle,
and, accordingly, in the present embodiment
of the invention, the cam 52 is provided with
an integral lever arm 61 by which such mo-
tion may be imparted to the cam in a suit-
able manner. By referring to Figure 8, it
will be noted that the cam 52 is shown there-
in in full lines in wire receiving position, in
dotted lines as positioned at the conclusion
of the downward bending operation, and
in dash lines as positioned at the conclusion
of the inward bending operation.

Mounted on reciprocable blocks 62 and 63
and positioned between the forming imembers
43 and 44 and the end surface 64 of the
guide-block .34, are cooperating cutters 65
and 66 which are arranged to be brought
transversely together to cut the wire to form
a notch therein, said notch having a trans-
verse side parallel to the surface 64 and a
bevelled side sloping away from such trans-
verse side. The relation of the cutters 55

1o

115

120

130



15

20

1,659,266

“and 56 before and during the cutting 6pera-

tion is shown in detail in Figures 5 and 6.

With the nail and spacing members thus
formed and assembled in proper relation,
and the wire notched and firmly held be-

tween the cutters at the point of the najl;

a transverse horizontal movemenf of the
block 34 is arranged to be effected so as to
sever -the fastener from the remaining wire.
The anvil 49 is arranged to be then with-
drawn and the members 45 and 46 separated,
so that the fastener may fall clear of the
forming mechanism and the machine be en-
abled to start the next cyclé of operations.

. Driving of the machine is here shown ar-
ranged to be effected from a main drive-
shaft 71 which is positioned transversely of
the frame adjacent one end thereof and is
operatively connected to the motor 26

through a clutch 72, a shaft 73, and suitable_
gearing arranged in the housing 74. The

. shaft 71 is mounted in the bearings provided

30

35

40

in the housing 74, and in a bearing 74’
Operatively connected to the opposite ends of
the shaft 71 by means of pairs of bevel gears
75 and 76 are secondary shafts 77 and 78
respectively, mounted in sets of bearings 79.

In the present embodiment, the shafts 71, 77

and 78 are arranged to rotate at the same
rate, one revolution thereof serving to com-
plete one fastener making cycle.

Feeding of the ribbon 28 through the feed-
ing mechanism 29 is here shown arranged to
be effected by driving an upper roll 81 there-
of carried on a shaft 82 by means of a suit-
able intermittently acting mechanism oper-
atively connected between the shafts 77 and
82. The driven roll 81 is preferably corru-
gated and is adapted to firmly hold the rib-
bon against a cooperating roll 84 so that the
ribbon may be advanced when the driven

- roll is turned.

50

55
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The wire 32 is arranged to be fed through

the feeding mechanism 83 by means of a

lower roll 85 of the latter, which is mounted
on a shaft 85" and is arranged to be rotated
by means of a suitable intermittently acting
mechanism operatively connected to the
shaft 77 by a shaft 86 and bevel gearing 87.
An upper roll 89 which is adapted to cooper-
ate with the roll 85, is provided having a cir-
cumferential groove 88 in which the wire is
adapted to be positioned, the surface of said

groove being preferably transversely corru-

gated so as to form corresponding impres-
sions on the wire. The circumferential sur-
face of the roll.84 is also corrugated, but has
no groove formed therein. Pressure between
the rolls sufficient to flatten opposite sides of
and form the corrugations in the wire as it
passes therebetween, is arranged to be ad-
justably secured by mounting the upper roll
89 on one end of a lever 91 pivotally secured
at its other end to the frame, the lever being
arranged to be actuated by turning the nut

a8

on a bolt 92 secured to the frame and extend-

ing through an aperture midway of the lever =

91. Adjustment between the rolls is thus
made possible either for different depths of
corrugation or different sizes of wire. It is
to be noted that by corrugating the wire, a
nail shank is provided which will not readily
turn in the spacing member 11 or in the ma-
terial into which it may be driven.

As here shown, the mechanisms by which
the feeding rolls 81 and 84 are arranged to
be intermittently driven tomprise a type of
intermittent gear movement, the gearing

- used for converting the uniform rotation of

the shaft 86 into an intermittent rotation of

carries the roller 85, being shown in detail in

'Figure 4. Fixed to the shaft 85" is a driven

70
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‘the shaft 85", which is parallel thereto and = -

member 93 provided with symmetrically dis-

posed radially extending slots 94 of uniform
width while a planetary roller 95, suitabl
mounted on a member 98 for rotation wit
and around the shaft 86 in coplanar relation

with ‘the member 93 is arran%ed to engage

successive slots 94 and thereby serve as a
driving means for the member 93. The

shafts 85’ and 86 are so spaced apart that

when the axis of one slot 94 is tangent to the
arc of movement of the roller 94, the axis of
an adjacent slot will also be tangent to the

‘'same arc of movement of the roller but on

che opposite side of the line of centers of the

85

90

95 -

shafts. In this manner, with a slot in tan- =

gential relation to the arc of movement of

“the roller, the rotation of the shaft 86 will

100

cause the roller to enter the slot and bear .

against the forward side 97 thereof to cause
the rotation of tl.e member 93 until such a

time as it again assumes a position tangent

to the arc of movement of the roller, at which
time the roller will leave the slot. It will
now be noted that the rotative movement
thus imparted to the member 98 and its shaft
85" will be one wherein the rate of rotative
movement produced will accelerate gradu-
ally to a maximum and then as gradually

103

110

decrease, thus avoiding any sudden move- -

ments or impacts of the feeding mechanism

which would result in increased wear and a
noisy operation of the parts. To insure the
proper positioning of the member 93 at all
times relative to the roller 95, a circular disc

118 |

98 is provided which is coaxially mounted on =

the member 96 in coplanar relation with the
member 93, and each portion of the periph-

120

ery of the member 93 is provided between

the slot portions with concave surfaces 99
having substantially the same radius of
curvature as the edge surface 101 of the disc
and arranged to slidably engage the latter
during the time that rotation of the member
93 is not being effected by the roller. Since
rotation -of the member 93 would cause a por-
tion of a surface 99 to bear against the disc
surface 101; it will be evident that rotation

130
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To allow rotation of the member 93 by the
roller, a recess 102 is provided in proper po-
sition in the disc edge, such recess being here
shown by arcuate form, the center of curva-
ture thereof being colinear with the axes of
rotation of the roller 95 and shaft 86 and the
radius thereof very slightly exceeding the
extreme radius of the member 93. In this
manner, it will now be noted that an inter-
mittent gear structure has been provided
which is at all times positive in its action and
one which, at the same time is smooth and
quiet in operation.

The plunger 38, which carries the cutting

dies 87, shear blade 41, and bending die 42,
is arranged for reciprocation in a guideway
111 provided on an upper portion 112 of the
frame by means of operative connection to
the drive shaft 71. Mounted on the shaft
71 is an eccentric disc 113, about which an
eccentric strap 114 carried on a connecting
rod 116 is mounted. The rod 116 is con-
nected at its other end to a crank pin 117,
the latter being carried by a crank arm 118
provided at the end of a crank shaft 119,
1t being noted that the shaft 119 is suitably
journaled in a pair of bearings 121 and 122
with its axis horizontal. A second crank
123 is provided on the shaft 119, preferably
between the bearings thereof, and is opera-
tively connected.to the plunger 38 by means
of a connecting rod 124 of adjustable length,
the rod being here shown pivotally connected
to the crank 123 in a usual manner and to
the plunger 388 by mecans of a universal ball
and socket joint 126, the ball portion of the
latter being here shown carried on the con-
necting rod 124. The arc of motion of the
crank pin 117 is preferably arranged to have
a greater radius than is the radius of the
ave of cccentricity of the eccentric disc 84,
so that the crank pin will be oscillated
through an arc of slightly less than 90 de-
grees as the connecting rod 86 is recipro-
cated. This arrangement for oscillating
the crank shaft 119 1s particularly designed
to prevent difficulties with dead centers
which might occur if the pin 117 were al-
lowed to travel through a complete are.
Simultaneous cooperative movement of
the blocks 47 and 48 which carry the form-
ing members 45 and 46 respectively is here
shown arranged to be effected by neans of
heart or disc cams 131 and 182 mounted
respectivelv on the shafts 77 and 78. Each
of the cams 131 and 132 is provided with a
roller groove 133 formed in a side face there-
of in which a roller 184 carried on a fork
186 which spans the shaft and is carried on
a connecting rod 187, is arranged to engage.
The other ends of the rods 137 are adjust-
ably attached to the blocks 47 and 48. In
this manner, reciprocative movements of the
blocks are produced in accordance with the

1,659,266

shape of the roller groove, it being obvious
that the roller grooves 133 of the cams 131
and 132 are necessarily complementary in
form.and action.

The movable anvil 51, which is utilized
in forming the crotch of the nail, is here
shown operated from the shaft 78 by means
of a roller 141 carried on a fork 142 and en-
gaging in a roller groove 148 formed in the
opposite side of the cam disc 132 from the
fork 136 associated therewith. An adjust-
able rod 144 connects the fork 142 to a block
146 which carries the anvil 51, the block
being slidably mounted in a suitable guide-
way 147 provided in the frame.

The bending cam 52 is arranged to be
oscillated upon rotation of the shaft 71 by
means of a cam operated connecting rod 148
pivotally secured at one end to the lever arm
61 of the cam and carrying a fork 149 at
the other end. Mounted on the fork is a
cam roller 151 which is arranged to engage
im a groove 152 provided in one face of a
cam dise 153 mounted on the shaft 71, the
rotation of the disc being thus arranged to
impart the desired reciprocative movement
to the rod 148 and thus to the bending
cam H2,

Simultaneous cooperative movement of the
blocks 62 and 63 which carry the cutters 65
and 646 is here shown arranged to be accom-
plished by means of connecting rods 155 and
156 respectively which are arranged to be
reciprocated by means of eccentrics 157 and
158 operatively associated therewith and
respectively carried on the shaft 77 and 78.
As here shown, the eccentric 157 is out of
alignment with the blocks 62 and 63 and the
eccentric 158, and the motion of the rod 155
is accordingly communicated to the block
62 by means of a rocker arm 159 of such
width that attachment of the rod and block
to opposite sides thercof will serve to posi-
tion the rod and block in required parallel
relation. '

The guide block 34, which, as hereinbe-
fore mentioned, is moved to finally sever the
completed fastener from the wire, is se-
cured to a slidable member 161 reciproca-
tively mounted on the base and operatively
connected to the shaft 78 by means of a rod
162 terminating in a roller carrying fork
163, the roller 164 thereof cooperating with
a groove 165 formed in a heart-cam disc 166
mounted on the shaft to thereby produce
the desired motion of the block 34.

By referring to the drawings, it will be
scen that the blocks 47 and 62 are held posi-
tioned in their guideways by means of a
removable plate 167. The blocks 46, 48, 63
and 84, all of which are actuated from the
shaft 78 and are mounted in adjacent and
parallel bearing grooves formed in the
irame, are held in position by means of the
removable plate 168. Removable plates 169
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also serve to hold the plunger 38 in the
guideway S2. K '
It will be evident from the foregoing that
the order and extent of the movements of the
fastener forming ‘cycle in relation -to the
movement of the plunger 38 is entirely con-

trolled by means of the form and relative

positioning of the roller grooves in the va-
rious cam plates and the eccentricities of the
eccentrics employed, the succession of- de-,
sired operations being thus readily control-
lable, and since any or all of the dies, cutters
and various fastener forming tools may be
adjusted or replaced, the proper performance
of tlie various forming operations may be
readily maintained. Furthermore, it will be
obvious that on account of the rémovability
and independent operation of the various
forming mechanisms, the machine is readily
adaptable for forming other articles of man-
ufacture than the fastener herein specifically
described. - ‘ :
I claim:— . o )
1. A machine for forming spacing mem-
bers about the shank of a nail, comprising
means for forming and positioning a blank
for said member, a fixed anvil in the shape
of an inverted V on which said nail shank is
adapted to be seated and across which said
blank is adapted to be positioned, a ver-
tically acting means for bending said blank
to the shape of said anvil, and independent
cooperating means for bending a portion of
said blank to encircle said shank. -
2. A machine for making a fastener hav-
ing a nail element and a spacing element
formed about the shank thereof comprising
feeding devices for intermittently and simul-
taneously positioning the requisite amount
of material for forming said spacing ele-
ment, about the shank of 'said nail element,
means for stamping and severing a spacing
element blank, a fixed anvil on which said
spacing element is adapted to be shaped,
means for shaping said spacing element on
said anvil and about said shank, a movable
anvil about which an end of said nail ele-
ment is adapted to be bent to form a head
therefor, a cam operable to completely shape
said head about said movable anvil, and
means operable for severing and releasing
said fastener when completed. '
3. A machine for making a fastener hav-

ing nail and spacing portions, comprising-

feeding mechanisms adapted to supply an

position requisite amounts of materials of
which to form said portions, a cutting die
adapted to sever a blank for said spacing
portion, a fixed anvil in the form of an in-
verted V on the apex of which the shank of
said nail portion is adapted to be longitudi-
nally positioned, a downwardly acting die
adapted to bend said blank over said shank
and anvil, plungers movable horizontally
and adapted to complete the bending of said

blapk to encircle said shank, means for simul-
tuneously forming a head on said nail por-
tion, and means operated independently of
said plungers for sharpening and severing a
completed fastener.

4. A machine for making in assembled
form a fastener having nail and spacing por-
tions, comprising a mechanism adapted to
simultaneously feed and positior at right an-
gles in substantially the sama horizontal
plane the requisite amounts of materials of
which to form said portions; a fixed anvil in
the form of an inverted V having the apex
thereof arranged to receive the shank of said
nail portion; a movable anvil about which
a head for said nail is adapted to be formed
by bending an end of the nail portion mate-
rial; a cam arranged to completely form said
head "about said movable anvil; a down-
wardly acting member having members in-
dependently mounted thereon arranged to
substantially simultaneously form a blank
for a spacing portion, sever the protrudin
blank, and bend the severed blank over sai
shank; cooperating members movable hori-
zontally and adapted to complete the bend-
ing of said blank to encircle said nail shank;
independent means adjacent said plungers
for simultaneously sharpening and gripping
a completed fastener; means for transversely
moving said wire adjacent said gripped

" point to shear said fastener therefrom; and

means operative to cause the operations of
said various fastener forming means in prop-
er sequence.

5. A machine for making in assembled
form a fastener having nail and spacing por-
tions formed of wire and metallic ribbon
respectively, comprising a frame; shafts
mounted on said frame and operatively con-
nected for simultaneous rotation; an inter-
mittently acting wire feeding mechanism
operatively associated with one of said
shafts; .a movable guide block through
which said wire is adapted to be fed; an in-
termittently acting mechanism for feeding
the ribbon transversely of and slightly above
the wire and operatively associated with or.2
of said shafts; a fixed die plate over which
said ribbon is adapted to pass; an anvil in
the form of an inverted V and arranged at
the top edge. thereof to receive the wire;
cooperating mechanisms including a mov-
able anvil and a cam for completely forming
a head on said nail portion by bending, each
of said mechanisms being operatively con-
nected to one of said shafts by means in-

‘cluding a heart cam; a vertically movable

head having removably mounted thereon a
die adapted to cooperate with said die plate
to perforate the ribbon lying thereover, a
cutter blade adapted to cooperate with the
extremity of said die plate to ‘sheer from
the ribbon a spacing member blank, and a
bending die adapted to bend said blank ever
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said wire, said movable head being arranged’

to be reciprocated by means including an ec#-

centric operatively connected to one. of said
shafts; cooperating members adjacent the
5 guide block for completing the formation
of said spacing member portion about the
shank of said nail portion, said members
being mounted in reciprocable blocks ar-
ranged to be reciprocated by means includ-
10 ing independent eccentrics mounted on said
shafts; cooperating members for notching
and gripping the portion of the wire adapted
to form the point of the nail portion of the
- fastener, said members being mounted on
16 independently reciprocable blocks arranged
to be reciprocated by means including heart
cams mounted on said shafts; and means

1,659,266

including a heart cam for transversely mov-
ing said guide block when the wire is held
by said gripping means to shear said fasten-
er from the wire adjacent the gripped point.

6. A machine for forming spacing mem-
bers about the shank of a nail, comprising
means for forming and positioning a blank
for said member, an anvil on which said
nail shank is adapted to be seated and across
which said blank is adapted to be positioned,
and means cooperating with said anvil to
bend said blank to encircle said shank.

In testimony whereof, I have hereunto
set my hand at QOakland, California, this
26th day of December, 1924.

LEON HOMMIL.
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