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FASTENER FORMING AND INSERTING
MACHINE

John G\ Wright, George M, Wynn, and Robert H. Huiche-
son, Atlanta, Ga., assignors to The Auto Soler Com-
pany, a corporation of Georgia

Orighiial application June 18, 1956, Serial No. 591,891.
;)n;ngeg and this applimmtmn June 6, 1958, Serial No.
41,98

2 Claims, (Cl. 1-:15)

This invention relates to fastener forming and insert-
ing machines of the type arranged for forming fasteners
from a continuous length of wire and inserting the fas-
teners formed in work to-be secured, and this applica-
tion is a division of copending application Serial Wo.
551,891, filed June 18, 1956.

In particular, the present invention provides an im-
proved means for directing the wire as it is fed to have
fasteners formed therefrom by which the resulting fasten-
ers can be conditioned for comsistent straight driving.
In addition, a work supporting means is provided accord-
ing to the present invention that is uniquely arranged for
supporting work to be secured advantageously to have
the fasteners inserted therein,

These and other features of the présent invention are
described 'in detail below in coniiection with the accom-
pariying drawings, 1n which:

Fig. 1 is a perspective view of a fastener forming and
ingerting machine embodying the present invention;

Fig. 2 is a front-clevation correspondmv generally to

Fig. 1, but partly cut away and partly in section to show
the relative arrangement of the operating elendernifs;

Fig. 3 is a right side elevation corresponding gen-
erally to Fig. 2;

Fig. 4 is an enlarged fragmentary detail illustrating the
arrangement of the wire directing rheans provided ac-
cording to the present invention;

Fig. 5 is a sectional detail taken substantially on the
tine 5—35 in Fig. 4; ;

Fig. 6 is a further detail corrésponding to Fig., 4 but
showing a different adjusted position of the wire directing
eans;

Fig. 7 is an enlargéd fragmentdry sectional detail re-
lated right angularly to the details’'shown in rlgs 4 and
6 to iilustrate further the arrangeiment of the wire direct-
ing means provided by the présent invention;

Fig. 8 is a further enlarged fragmentary detail corre-
sponding generally to Fig. 7 but showing the wire direct-
ing means in a still differént adjusted position;

Fig. 9 is a sectiofial detdil taken substantially on the
line 9—9 in Fig. 8; and

Fig. 10 is an exaggérated illustration of a fastener
such as is formed by the machine illustrated in the draw-
ings.

The fastener forming and inserting machine shown in
the drawings, for purposes of illustrdtion, is a machine
arranged especially for nailing in woodworking opera-
tions  and the like, although it should be noted that the
features of the present invention are equally well adapted
for use in other specific forms of fasténer inserting ma-
chines, such as those arranged particularly for shoe re-
pair work and thélike:

Referring first to Fig. 1 of the drawing, the nailing
machine shoWwi c¢omprises génerally a suitable frame
strocture’ 1§ afranged’ to siipport an operating head 11
above a work supporting means 12 so that wire W may
be fed from 4 reéel supply carried on the frame structure
19 at 13 tlirough the operating head 11-to have successive

10

15

20

25

30

40

45

50

55

60

65

70

2
fasteners formed thérefroin by a knifé assémibly at 14
and inserted in work carried by the supportiiig micans
12 as the machineis cyclically operated.

The frame structure 10°is made up of 4 lower housmg
portion 15 on which the work supportmg means 12 is
carried, a rear column portion 16 in which a driving con-
ﬂection is arranged from ah operé.tmg foot pedal 17, and
an upper housing portion 18 in which the previcusly men-
tioned operating head 11 is arranged. The lower hois-
ing portion 15 and rear column- portion 16 are arranged
at their lower ends so as to adapt the frame structure 10
to support the machine on a floor or similar surface.

Figs. 2 and 3 show the arrangement of the operating
elements contained within'the frame structuré 10, -Start-
ing with' the previously mentioned opérating foot pedal
17, which is pivotally mounted for access from the front
of the machine at a recessed lower end of the frame
structure housing portlon 15 this foot pedal 17 is linked
through an anglé ariv’ 19 and comnnecting rod 20 to &
pivot plate 21 from which an actuating rod 22 exténds
upwardly within the frame Striicture column portion 16
to a clutch mechanism at 23 for an opérating shaft 24
carried in the uppér frame structiire housing portion . 18
and by ‘which the cyclic fasténer forming and inserting
operations are actuated.

chressmn of the forward end of the foot pedal 17,
results in pulling downwardly on: the actuatmg rod* 22
to trip the clutch mechdnism 23 and connect the rear end
of the opérating shaft 24 with & drive pulley 25 which is
in turn connected through a c¢ompoind pulley at 3% to
a drive motor 27. Rotation of the opérating shaft 24
thriough this drive connection upon tripping of the clutch
mechanisin 23 -front the foot pedal 17 results in a cyelic

‘operation’ of the machitie’ during which a selected lesigth

of the wire W is fed to'the Knife assembly 14, the knife
assembly 14 is actuated to ciit the 1ength of wire W fed
thereto and’ thereby form a’ fastener, and the fastener
thus formed fis driven from the kmfe assenibly 14 for
insertion.

Feeding of the wire' W to' the- knife assembly 14 is
effected fiom & carii carried on the operating shaft 24 at
28 which acts to dlspiace 4 lever arm stiuictire’ 29 ar-
ranged SLbstantlaHy as ‘distlosed it U-S; Patent No 2,636,-
168 to devress an actuating rod- 3¢ extendmo downwardly
to bear o a-lever arfir 31 thatds bigssd: upW'irdIy at-32-and
that extenids' forwardly t6 Operaté 4 movible wire feed
block 33. The wire W is' trained- ffom the reel siipply
¥3 to this movable wird feed Block 33 through a similar
statiohary feed block- 34 which sérves the purpose: of
holding the wire W against retraction durmg operatlon of
the movable feed block 33. The wire W is fed upon
downward displacement of the movable fegd block 33
whicl is effected by actuation of the lever arm 31 from
the operating shaft cam- 28 théough the prev1ously noted
arrangement; and- it will be séen -that the length of wire
W fed will depend upon the stroke of the movable feed

"block 33, so thdt the feeding length can be adjusted by

adjusting the extent to which the lever arm- siructure 29
is displaced which' ¢an be provided for by arranging ah
operating’ kitob at 35 to set the lever arm structure 29
at a- selected position in félation to the operating shaft
cam 28 through any suitable means comparable to that
disclosed in the above noted U.S. Patént No, 2,636,168,

The wire W fed in-this méanner is directed thicagh- a
guide- means 36 to the knifé assembly 14 which- com-
prises- a- stationary bladé mermber 37 and .4 match mov-
able blade member 38 f6ritied with ¢ompleinentary fas-
tener forming shearing edges adapted to cit the wite
W diagonally to fori a poitited fastener F ag illustrated
in Fig. 10; the kiife assembly 14 being further formed
with a passagéway adapting the blade members 37 and
38 to receive and position the wire- W. in relation to the
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above noted shearing edges as illustrated generally in
Figs. 4, 6, 7 and 8, and as disclosed in detail in U.S.
Patent No. 2,684,490.

~ The movable blade member 38 of knife assembly i4
is arranged with an extending cam arm portion 39 for
operation from a plunger 40 that is reciprocated by a
crank mechanism. 41 carried at the forward end of the
operating shaft 24. This movable blade member 38
is normally positioned in relation to the stationary blade
member 37 by a return cam device at 42 (see U.S. Pat-
ent No. 2,566,104 for detailed disclosure) so as to ar-
range the knife assembly 14 for receiving the wire W
at the passageway formed therein. Upon downward
reciprocation of the plunger 40, however, the movable
blade member 38 is shifted through its cam arm portion
39 to cause fastener forming action of the blade member
shearing edges and to position the movable blade mem-
ber 38 in relation to the stationary blade member 37 to
receive a driving tip 43 carried at the lower -end of
plunger 40 to drive the fastener just formed from the
knife assembly 14 into work positioned thereat. It will
be seen that the plunger 40 may be adjusted for selecting
a desired driving depth by adjusting the throw of the
crank mechanism 41 which may be done from an ad-
justing knob 44 through any suitable adjustment means
comparable to that disclosed in the previously mnoted
prior Patent No. 2,636,168.

The knife assembly 14 when operated in the above
described manner forms a fastener F such as is illus-
trated in Fig. 10, which is characterized by pointed ends
that are formed when the wire W is cut diagonally.
Such diagonal cutting naturally results in forming the
trailing and leading fastener points at opposite sides of
the fastener F so that if nothing more is done the result-
ing fastener is quite difficult to drive straight with any
consistency, because the leading fastener point tends to
veer off due to its sidewise disposition, and the opposite
disposition of the trailing end point makes it difficult to
drive the fastener F straight from this end. For this
reason, the knife assembly 14 has heretofore been
adapted, as disclosed in U.S. Patents Nos. 2,520,521 and
2,684,490, to displace the leading fastener end inwardly
towards the central axis as indicated in Fig. 10 at P, and
this arrangement has greatly improved the straight driv-
ing characteristics of the fastener F.

Also, it has been found, as disclosed in U.S. Patent
No. 2,566,104, that a stationary guide block can be
arranged to direct the wire W into the knife assembly
14 so as to remove any residual curvature in the wire
W as delivered from the reel supply 13, and further to
impart a cast to a fastener length of the wire W that
results in curving the resulting fastener F lengthwise
to dispose the trailing end T more nearly in axial align-
ment with the leading point P thereof and thereby fur-
ther enhance the straight. driving characteristics of the
fastener F. This result was accomplished, according to
the above noted U.S. Patent No. 2,566,104, by arranging
the. stationary guide block at a position misaligned with
the passageway formed in the knife assembly 14 to re-
ceive the wire W therein for forming the fastener F,
and this arrangement has worked well in situations where
substantially uniform operating conditions were en-
countered. That is, where the work in which the fas-
teners were to be inserted was of a substantially uniform
character, and where the length of fastener F and size
of wire W from which it was to be formed did not vary
substantially. -However, - where “a - variety of - operating
conditions must be dealt with, as in- 2 nailing machine,
there has continued to be great difficulty in providing
for dependable straight driving of the above noted type
.of fastener F. - - S

Accozding to the present invention, this difficulty is
eliminated by providing a wire guide means 36 that is
adjustably mounted for selective shifting from a position
of alignment with the passagewsdy in the knife assembly
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14 in either direction longitudinally and transversely
with respect to the direction of movement of the mov-
able blade 38 so as to be able to make the necessary
correction for obtaining straight driving under any con-
ditions. The arrangement of this guide means 36 in
accordance with the present invention is illustrated in
detail in Figs. 4 to 8, inclusive, of the drawings, in which
the knife assembly 14 is shown more or less diagram-
matically with the wire receiving passageway therein
indicated at 46 and the position of the fastener forming
shearing edges at 47, the guide means 36 comprising a
wire guide block 45 being mounted in spaced relation
above the knife assembly 14 in the operating head 11
to direct the wire W thereto.

For this purpose, the guide block 45 is arranged with
a wire directing passageway 48 formed therethrough and
is mounted for pivotal adjustment about a fixed axis
at 49 extending perpendicular to the direction of move-
ment of the movable blade member 38. This fized axis
at 49 is arranged toward the end of the guide block 45
at which the entrance end of the directing passageway
45 opens and is located to allow alignment of the pas-
sageway 48 with the knife assembly passageway 46, and
to space the discharge end of the guide block passageway
48 from the entrance end of the knife assembly passage-
way 46 at a distance approximating the length of the
knife assembly passageway 46 from its entrance end to
the position of the knife assembly shearing edges at 47.

The fixed axis at 49 for the guide block 45 is formed
by a pivot stud 50 having a threaded length at 51 on
which the guide block 45 is carried. The remaining
length of the pivot stud 50 is of reduced diameter and
is rotatably secured in the operating head 11 by a retain-
ing ring 52, with a friction plug §3 arranged in the oper-
ating head 11 as shown in Fig. 9 to bear on the remain-
ing length and thereby hold the pivot stud 50 at an ad-
justed position, while allowing intended adjustment re?d-
jly from a slotted end 54 so as to provide for shifting
the wire guide block 45 in either direction transversely
of the direction of movement of the movable blade mem-
ber 38 as illustrated in Figs. 7 and 8.

Provision for the other adjustment of the guide block
45 longitudinally of the direction of movement of the
movable blade member 38 is made by means of an
55 mounted in the operating head 11,
at a threaded length 56 thereof, in right angular relation
with respect to the axis of the pivot stud 50 and extend-
ing to engage the guide block 45 slidably at the end
thereof adjacent the discharge end of the directing pas-
sageway 48 for shifting the guide block 45 about the
pivot stud 50 while leaving the guide block 45 free for
shifting transversely thereto along the threaded length
51 of pivot stud 50. For this purpose the lower end
of the guide block 45 is motched to form a transverse
rib 57 thereat, and the extending end of the adjustment
stud 55 is peripherally grooved at 58 to receive this tib
57. The adjustment stud 55 is also held against casual
rotation in the operating head 11 by a friction plug 59
arranged as shown in Fig. 5, which nevertheless allows
intended adjustment of the stud 55 from a slotted end
60 for shifting the wire guide block 45 in either direction
longitudinally with respect to the direction of movement
of the movable blade 38 as illustrated in Figs. 4 and 6.

By this arrangement, the wire guide block 45_ may be
adjusted readily to compensate for any operating con-
dition that is encountered. Starting from a neutral posi-
tion at which the wire directing passageway 48 in the
guide block 45 is aligned with the knife assembly pas-
sageway 46, any tendemncy of the fastener F to curve
off to the right upon driving can be corrected by shift-
ing the guide block 45 to the left as shown in Fig. 4.
Likewise, adjustment of the guide block 45 in the op-
posite direction, as shown in Fig. 6, will correct any
tendency of the fastener F to drive crookedly to the left.
Similarly, shifting of the guide block 45 rearwardly or
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forwardly as illustrated, respectively, in Figs. 7 and §,
will correct for any respective crooked driving tendency
of the fastener F either forwardly or rearwardly, and it
will be apparent that combinations of these longitudinal
and transverse adjustments can be employed when neces-
sary. It may also be noted that the longitudinal shift-
ing of the guide block 45 by the adjustment stud 55 will
result in rotating the guide block 45 slightly on the
threaded length 51 of the pivot stud 56 so as to change
slightly the relative adjustment thereon. However, this
unintended adjustment will normally be so slight as not
to be noticed, and whenever it is noticeable it can im-
mediately be corrected by readjustment of the pivot stud
50. The straight driving correction made by adjusting
the wire guide block 45 in this manmer results from
the cast that is impressed on the wire W as it is fed
to the knife assembly passageway 46 from the misaligned
discharge end of the guide block passageway 48, and
a hardened insert 61 should be provided at the discharge
end of the guide block passageway 48 to withstand the
wearing action of the wire W at this point. The fore-
going wire guide arrangement may also be used to
advantage, even though the straight-driving difficulties
are not usually as great, with knife assemblies arranged
to form blunt-pointed fasteners, as disclosed in U.S.
Patent No. 2,566,104,

In order to support effectively the work in which the
fasteners F are to be inserted, it is common in machines
of the sort presently being described to arrange the work
supporting means 12 not only for positioning the work
at the knife assembly 14 but also for actuation so that
it is shifted in the work supporting direction to clamp
the work tightly against the knife assembly 14 as each
fastener F is inserted. Such acfuation of the work sup-
porting means 12 is provided in the presently described
machine along the lines disclosed in U.S. Patent No.
2,571,984, by means of a cam 62 carried on the operat-
ing shaft 24 to displace a lever arm structure 63 so as
to depress a downwardly extending actuating rod 64
that is normally biased upwardly by a tension spring
at 65 and that carries a compression spring 66 on its
lower end to bear against an adjacent end of a lever
67 fulcrumed intermediate its length at 68 in the lower
frame structure housing portion 15 and carrying a pawl
element 69 at its other end. This pawl element 69 is
arranged to engage and hold the work supporting means
12 at a selected work supporting position and to con-
nect this supporting means 12 for shifting in work sup-
porting direction from the operating shaft cam 62 upon
each revolution of the operating shaft 24 to actuate a
fastener forming and inserting operation.

The work supporting means 12 is arranged according
to the present invention to comprise a primary support
member, as indicated generally by the reference numeral
70, which is formed by an anvil member 71 having a
relatively long shank 72 that is slidably carried in spaced
guide members 73 mounted in the lower frame structure
housing portion 15 to provide for a substantial range of
adjustment of the anvil member 71 to a selected work
supporting position. The anvil member shank 72 is
fitted with a rack 74 in a length corresponding to the
range of adjustment provided for the anvil member 71,
and it is this rack 74 at which the pawl element 69
engages the work supporting means 70, the pawl element
69 being pivotally carried at the forward end of lever
67 as indicated at 75 and biased as indicated at 76 for
engaging the rack 74 to hold the anvil member 71
against retraction from a selected work supporting posi-
tion and likewise to transmit the actuating force from
the operating shaft cam 62 to shift the anvil member
71 in the work supporting direction during insertion of
a fastener F.

It will be secen that the pivoted and biased arrange-
ment of the pawl element 69 is such as to maintain the
anvil member 71 free for upward adjustment whenever
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desired, and that the pawl element 69 only holds the
anvil: member 71 against retraction or downward ad-
justment. In order to provide for retraction of the anvil
member 17, a depressible abutment member 77 is ar-
ranged at the front of the lower frame structure housing
portion 15 so as to be exteriorly accessible, and is mounted
interiorly of the housing portion 15 on a leaf spring 78
at a position laterally adjacent the pawl element 69 and
in relation to the head of a stud 79 extending therefrom
so that this normally stationary release member 77 may
be selectively operated to pivot the pawl element 69
against the bias thereon and thereby release the anvil
member 71 for retraction from a selected supporting
position readily whenever desired.

The work supporting means 12 is also arranged accord-
ing to the present invention with a work table 80 sur-
rounding the anvil member 71. That is, the work table
88 is formed with a generally central clearance aperture
in which the anvil member 71 may be disposed or through
which it may be extended. This work table 80 is fitted
with supporting posts 81 that are slidably arranged with-
in the lower frame structure housing portion 15 in sleeve
members 82 slidably carrying the supporting posts 81 for
adjustment of the work table 80 in a range coextensive
with the range of adjustment provided for the anvil mem-
ber 71, and a screw clamp 83 is arranged at each of the
sleeve members 82 for manipulation from operating han-
dles 84, disposed exteriorly at the front of the lower
housing portion 15, for selectively clamping the support-
ing posts 81 to hold the work table 80 at an adjusted
position independently of the anvil member 71. The
work table 80 is also fitted with pivoted key bars 85 that
may be positioned selectively to extend within a peripheral
groove 86 formed in the anvil member 71 to engage the
work table 80 at a level disposition with the anvil member
71 for adjustment and operation as a unit therewith, the
screw clamps 83 being released when the work table 89
is engaged with the anvil member 71 in this manner.
By this arrangement, the anvil member 71 and work table
80 can be adjusted independently or together for handling
work in a variety of ways and for accommodating work
of various sorts and shapes readily.

The present invention has been described in detail
above for purposes of illustration only and is not in-

5 tended to be limited by this description or otherwise

except as defined in the appended claims.

We claim:

1. In a fastener forming an inserting machine of the
type arranged for forming fasteners from a continuous
length of wire and inserting said fasteners in work to be
secured, means for supporting such work during insertion
of said fasteners comprising an anvil member provided
with a relatively long shank, means on said machine slid-
ably carrying said shank for a substantial range of ad-
justment of said anvil member to a selected supporting
position, a rack mounted on said shank in a length cor-
responding to the range of adjustment of said anvil mem-
ber, a pawl element engaging said rack, said pawl being
pivoted and biased for holding said anvil member against
retraction from a selected supporting position and being
mounted on means carried by said machine for shifting
said pawl, and thereby in turn shifting said anvil member,
in work supporting direction during insertion of each
fastener in said work, and a depressible abutment member
mounted on said machine laterally adjacent said pawl
element for selective operation to pivot said pawl element
against the bias thereon and thereby release said anvil
member for retraction from a selected supporting posi-
tion.

2. In a fastener forming and inserting machine of the
type arranged for forming fasteners from a continuous
length of wire and inserting said fasteners in work to be
secured, means for supporting such work during inser-
tion of said fasteners comprising an anvil member pro-
vided with a relatively long shank, means on said machine
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slidably carrying said shank for a substantial range of
adjustment of said anvil member to a selected support-
ing position, means for releasably holding said anvil mem-
ber against retraction from a selected supporting position
and for shifting said anvil member in work supporting
direction during insertion of each fastener in said work, a
work table surrounding said anvil member and provided
with supporting posts, means on said machine slidably

<t

8

carrying said supporting posts for adjustment of said
work table in a range coextensive with the range of ad-
justment of said anvil member, means for selectively
clamping said supporting posts to hold said work table
at an adjusted position independently of said anvil mem-
ber, and means carried by said work table for selectively
keying said work table to said anvil member for move-
ment therewith.

No references cited.




