CLEFT FASTENER FOR UNITING _EAgEzéALS
AND METHOD OF FORMING TH -
Filed May 23, 1949 - 2 SHEETS—SHEET 1

Jan. 27, 1953 . . A. WILLIAMS ‘-2,626,687

- V

4
N

%
=N

\

Vrd - —

A
e
g “‘
A M |
. N — _ = N
o e
| 1 O WA e
il 1% | D 7 h Il i E:E
U8 £ El -

il

H
| /4
22
/b
/8

Fig. 3.
o

126
/7
22
/7
/9
/3%
- Flig.

i . o INVENTOR.
o Ivan A.Williams

f% Yy ;:E {_ BY = D)L
gt T ey

|
... .
‘=
AT T T T eeee——
— —————
/12
'hh —
- £
L}
. ] L
mf e e kA A — -l-i-_h-“-—ﬂ--- - o e 3
| 21 |
I
—— -k 4N e e Pl E. EE B [
— ——
-
-
— -




~ CLEFT FASTENER FOR UNITING MATERIALS

~ Jan. 27, 1953 . A. WILLIAMS ' 2,626,687
. AND METHOD OF FORMING THE SAME

- Filed May 23, 1949 2 SHEETS—SHEET 2

N " X 0 %
INZ R N "N it
v T
- t W-'_
. &/ + il
| o\ 1\ ANF ‘ I#
. y ~3 ™ : |
T u‘z Dl

N ___ﬁ;;
N N O
- \ -~ o
\) R W

ENNNNNNNY,
49

L
/..ui!i
-
AL
NN

d

-

\/ /
EZ | é ' Ivanﬁ'.l/ll%'zllia'ms

Fig. IO,
Flig. Il
| 9

BV Pty
. - Attty




Patented Jan. 27, 1953

JNITED: §°

2,626,687

'f‘.'ATES E-”A'E'ENT OFFICE

2,626,687

| CLEFT F&STENER FOR UNITING MATERIALS
AND METH@D OF FORMING THE SAME
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1
The pre,sent. inventmn relete_s ‘broadly to the
| umtmg of matemels and, more pertloulerly per-.

te.lns to a method for fats-;tennr-vr together super-
channeled

of the prectwe of -

N z-a AT Y, e A e

imposed pieces of material,-to a novel

: e '..""‘1"-' :

fastener forlned as - product
.euoh method end to a, novel dle for use in. comn-

[ R S —

- junction with-a" “punch-in- formlng the aforeseld

channeled fastener.
Meny methods heretofore have been practiced

for. umtmg pleoes of meterml partlculerly metal
Suoh methods include overlapp"inrr the ..
pieces to be- jomed ‘and fastening them' tozether -

sheets

L -...—-.ﬂ'l

-( Cl. 189—.-—36-). f

10

by .means of bolts screws rivets, spot welds, and

| the 11ke

June 30 1942 for ‘Punch- end Die:

above. patents is- eet forth-in my- oopendlng ap-

An elternete ‘method is disclosed and
cle.fmed 1n my Umted States Letters Pa,tent No.
2,254 f 558, issued September 2, 1941, for Fastening -
Element end Method of Mekmg Same, and inmy-
Unlted States Letters Patent No: 2, 288 308 1seued-'~-
“A ‘modifica~

tion of the method dlsolosed end olalmed in the :

=
-t

plloetlon for United States Letters Patent, Serial : '

Number 749,377 filed May 20 1947, for Meterlali

Unitlncr Punch. and Die.

In accordance with: the method disclosed in the x

foregomg patents and patent apphcetmn super-

1mposed pieces of materlel are plaoed between. &
punch’ and d1e in a press essembly “The punoh...
and die then are moved toward each: other so.that

peoed in-
Next the

their cutting edges coact to form.-
cisions entlrely through the material.

seotions of material between the incisions are de-

formed in the d1reot1on of- the die untll substan-

t1a1 portmns 11e beyond the plene of that surfeoe.
This - deformatlon is -accom-.

panled by ﬂoendmg and stretchmg of - portlons of -
the materml at the end zones: between the spaced..
incjsions in a pettern oonformmg to the shape of
the punch “The centre,l seotlons of the. deformed
portmns then are subjeoted to pressure agamst,.. g
die with' the result that they are

edJ acent the die.-

= rr R

the anVll of. the
extruded ‘laferally.  In this manner there are

formed leterelly extendmg keys. which- span the

| 1nc151ons and engege the undisplaced material on -
each: sode thereof,; preventlng retraotmn of the de-.

formed metenal through the 0pen1ng between the .
incisions. "Asa result,-the pieces of material are
looked together seonrely I :speak. of the above .

method -as “stltcfung” and of the novel fastening
elements formed by preotlclng the method as

thet the preeent 1nvent10n is directed.

Thus it is a prmmp&l -ObJECt of the present in--

30

- of

| . |

Ventlon to. promde 2 method and & dfe for spread-

ing the material displaced, during the formetlon

ny stitch substantially: ‘without thinning-the -
material -adjacent the points where it keys to-

gether the overlying pleoee of metenal Thle

forme 2 1e1et1ve1y strong-fastener.. ’
It is enother obJeot of the present 1nventlon 10 -

provide a method and die-for unltlng overlszmg

pieces of material whereby it 1s possﬂole 1o direct."
the dletrlbutlon of material in formmg ‘the fasten-
ing elemenus in a predetermmed d1reot1on thus .
gvoliding setting up ‘stresses- and- strerns 1n the .
kody of the ma,teuel united whlch may oeuee the

‘warping or distortion of the. same.

Still another obJeot of the present.invention..
is the provision. of a method for umtmg overlymg
pieces of meterrel whloh requires a minimum.of -
pressure to operate, thus making .the. applica-
tion of the method readily apphoable to. steel end
othe1 hard structurel materials.-

It is still: enother object :0of the.present inven-.
tion to prowde a.method and.die for thé fasten-
ing together of overlyrng p1eoes of.material. which..
are repld economical to use,. and ..which: result:
in the formetlon of :a .strong.stitch. . widely ap=.
plicable to the Jolmng ...tocrether of materlels An.
e,varlety of situations. .

The manner. in.which:the foregomg and other..

- objects of the 1nventlon are accomplished will:be .
‘apparent from the. following specification:.and -

claims . considered ” together .with .the drawings.

~ wherein like parts. are. mdlceted by hke numerals

39
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"st1tohes » It is towerd an. 1mproved method for -

thus stltohmg toﬂether pleces of material,. par--
tmula,rly metal ‘sheets, and a.: festenel' therefor-

85

end wherein:
Figure 1 Is. e oompos1te srde view. of & punoh

and die positioned in:the throat :of :a press and. :;
operating on. superimposed pieces of .material. to
form the herein described fastening element
Figure 2 is an.end view of the die of Figure.1;
Pigure 3-is an. edge view, partly.in.section,: of
the punch and die of Figure .l in the initial stages
of forming by the method of the present. inven=

tion a fastening .element or;stiteh: extendlng

through overlying pieces of meterla,l |
PFigure 4.is .a.view. similar to. that of ;Figure. 3.

' illustrating advanced positions.of. punc‘h and:die:

and showing the final. stages of the formation of
the fastening element;.. -
Figure 5 is a longltudmal view. in_section. of R
stitch formed by the operetmn of the. punoh eml
die of Figure 1: | |
Figure .6 .is.a. trenererse v1ew Jn seotlon of the
stitch of Figure 5;. =
Pigure 7 is a.side.view.in.elevation.illustrating.
the construction and: epphoaitmnoof a.dieof modl-f'
ﬁed oonstruotlon'




2,626,687

3

Figure 8 is an end view of the die of Figure 7;
HFigure 9 is g view similar to that of Figure 4,
but illustrating the die of Figure 7 cooperating

with a punch in forming a fastening element
through overlying pieces of material; and

Figures 10 and 11 are sectional views in eleva-
tion illustrating another embodiment of the
method of forming a fastening element through
overlying pieces of material in accordance with
the present invention.

Generally stated, the hereindescribed methed
of uniting overlying pieces of maferial comprises

10

displacing a portion of one of the overlying pieces

through another of the same, and then pene-

trating the displaced portion centrally in a di-
rection which is either the same as the direction
of displacement, or opposite thereto. This

15

spreads the displaced portion of one of the pieces

at right angles to the direction of displacement

so that it underlies and engages (Figures 6 and

11) another of the pieces, thereby effectively
locking the pieces together and forming a fas-
tener having a channel or indentation in its
central portion. -

The fastening element thus may be formed
by means of a punch having cutting edges at
one of its ends and cooperating with a die pro-
vided with cutters, the edges of which are placed
to correspond with the cutting edges of the
punch. On the anvil portion of the die is a

b
it

3V

projection adapted to pentrate and spread the

material between the incisions formed by the
cutting edges of the punch and die and displaced
in the direction of the gnvil. The spread ma-

terial thus is forced into wedging engagement

with and forced {to underlie portions of the
superimposed pieces of material, thereby locking
them together.

Tt will be apparent that, since the penetration

of the displaced material occurs centrally, the

edge portions which are displaced outwardly to

underlie the pieces to be joined will retain sub-

stantially their original thicknesses and thus
make g strong stitch. Furthermore, by providing

an elongated projection on the anvil, the spread-

ing of the displaced material may be directed
so that it spreads laterally almost exclusively.
This minimizes the setting up of stresses and
strains within the body of the material which
may cause it to warp and wind. Also, since the
fastener is formed by penetration and spreading
rather than by upsetting, the pressure require-
ments for its formation are relatively low sc
that it is readily applicable to the fastening
together of sheets of steel and analogous ma-
terials.

One embodiment of the punch and die of the
present invention is shown in Figures 1 to 4,
inclusive. In those figures, overlying portions of
metal sheets or other pieces of material to be
united are represented generally by the numerals
ié¢ and 1.
ranged in position in the throat of g suitable
press mechanism comprising the punch 12 and
the die 13. The punch may be of various sizes
and shapes but in the embodiment illustrated
comprises a body section (2¢ and a cutting sec-
tion {2b. The cutting section advantageously

may be semi-hexagonal in shape, as viewed frecm

the side (Fig. 1), so as to present three normally
planar surfaces to the material operated upon.
The center surface 12¢ which comes in contact
with the material is sufficiently long to produce
a stitech of the desired length and sufficiently

wide to correspond to the distance between the

These are shown gs they are ar-

e
] |

o0

o
N
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edge  during use.

4

cutting edges of the die with which it cooperates
to form spaced incisions through the material,
this being the first of the sequence of operations

producing the final fastening element or stitch. .
The edge surfaces 12d and 12e of the punch

initially are positioned opposite the open ends
of the die. They act primarily as forming mem-
bers for bending or deforming and strefching
the material between the spaced incisions pro-
duced by the coaction of the punch and die.
Since the bending occurs over a substantial ares
when using g punch of the form illustrated, there
is avoided localized stretching and thinning of
the material and consequent weakening of the
stiteh.

The die 13 compnses a body portion (3a, a
transversely apertured anvil portion 13b and a
plurality of transversely perforated cutting ele- -
ments or cutters (4. The body portion of the

~die may assume various forms to meet the needs

of various types of operations and may have one .
or a plurality of anvils attached thereto. In the
usual application, it may comprise an elongated
member preferably circular in cross section and
having an integrally formed terminal portion
reduced in size to form an anvﬂ havmg a surfar*e |
directly opposing the punch. |

The surface of the anvil is prowded mt"l
tapered projection 13d. This terminates in a
point which, although sufficiently sharp to pene-
trate- the material being operated upon, has a
slight radius to avoid dulling and nicking of its
The projection preferably is
elongated in a direction parallel to the cutting
edges of the cutter. Its upper limit is on a plane
just below the plane of the cutter edges as they
engage the materials bemg united. Its width.is
sufficient to give the desired degree of spreading.

Hence as the punch descends toward the anvil

“and shears through the overlying pieces of ma-

terial, the displaced portion between the inci-
sions is driven - against the prOJectlon on the
anvil and is penetrated thereby, thus accom-
plishing a lateral spreading sufficient to engage
the underlying piece of material, the two split
sections working their way downwardly between
the anvil and the inner faces of the cutters and
separating the cutters slightly near the end of h
the stroke (Figure 4). |

The anvil portion of the die has Opposeﬂ side .
faces agamst which the cutting members are
placed, and is transversely apertured to provide
an opening (5 which is in substantial registra~
tion with perforations {6 (“clearance holes”) in
the cutting members. As will appear more fully
hereinafter, this promdes a construction for at-
taching the cutters to the die rotatably in the
planes of their cutting edges and vieldabiy lat-
erally with respect to the anvil. |

The anvil portion preferably is w:i.d-:.,r at its
base than at its top, thereby imparting converg-
ence to the planar side faces adjacent the cutters
as well as to the cutters themselves. Although

the degree of convergence may be Varled it pref-

erably is about 6° from the longitudinal axis of
the anvil.- Such a construction is preferred be-
cause it provides an anvil surface which is rela-
tively wide as compared with the distance be-
tween the cutting edges of the cutter and the
width of the punch, while retaining a dssirad de-
gree of parallelism between the opposed edges of
the cutters and the projection (3@ (Figure 2).
When operating on non-scaling materials, the

- opposed side faces of the anvil may contact sub-

75

stantially the entire side surface area of the cut-
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ters... However,-when. the die 1s $0.be.used upon...
ccated metsls such as: galvamzed iron; or. upcn
materlsls naving. pa,rtlcles of :scale on their. surs .
faces;. it is..desirable- to. pre'v'lde means. fcr a0
ccmmcdatmg and a::'hspc:rz-unwr of . the. psrtmles of..
refuse- materml which.- otherwise.-might .collect.
upon and mterfere with the action of the.die,
‘Such.- means. may comprise. cavities. mterpcsed
between the: anyil- and the. cutters for- example .
as-coneavities in.the latter, or as recesses in the.
fcrmer Prefersbly, thers are provided TeCesses .
i7 in- the ~anhvil, extendmg across .fhe side facea
therecf and ccmmumcatmg w1th the trsnsvelse
sperture 5 . therein.. These Tecesses - accem—
medate psrtlcles oL scsle costmg msterlsl and-
the. hke fermed during. cperatloh of .the.die. and.-
- Pre vent such- psrtlcles frcm disturbing .the_posi-.-
tion:of-the cutters. and. the .close-fit. between the
cutting . edges of the. punch:and. die..

Shoulders 18 -are provided.on the boedy pcrtlcn

of-.the:.die. adjacent the. cppo,Slte side. faees of..
the &IIVI} These preferably conform-. to. the

shape -0f.. the edge surface..of..the- cutters and
servess suppcrtmg surfaces therefcr SO thst the. j
'mg cperstmn cf the me are res1sted by the bcdy
therecf AS g result;. the weaker members of -
the-.die assembly, pa,rtlcularly -the. shsft or- ObhE‘:l'
means : employed for: mountme the. cutters are-
prctected from damege |

Provision :also. is made foxr crctectme* the ct.t-
ting edges of the dle Located. m or-next to.each.
of . the sheulders are- recesses . or.. cavities-, 19.-
These may. comprlse grcoves runmncr along. the

30

base of each of the. cppcsed side faces of the s,nvﬂ 3
mounted in-a- press mechs,msm with the -punch-

ot

so -that. they. underlie- the. cutting, edges of the. .
cutting. elements.. . When the latter are - forced -
agamst the shoulders durmg cperatlcn of the
press, the cutting edges then; will lie within the
grooves,. Wthh serve as reliefs .and. prevent..the.
striking - cf the cutting - edges sgam_st the body
of the che -

The cuttews {8 may comprise substantlally cir- .
cular, disc shaped elements having centrally:lo-
cated. t1 ansverse apertures.
bly are beveled so that during operation of the die -
they form recesses or indentations .29 (Fig. 6) .
lying - immediately . outside. the spaced. ineisions :
and in the -surface -of .the piece |1 .which is ad- .
jacent the die assembly 13.- The. degree.of bevel
may be varied. In general; however, it should be.-
such that an adequate cutting edge is presentc.
and indentations 28 of a desired size and shape -

- are formed.. It should not ke so.great, however,-
as to cppose unduly the Ilateral chspracement _
of the cutters during fcrmatlon of the stitch,

As -has_ been indicated . above, the cutters ale
atts,ched to the anvil 1otsta,b1y in the. planes of:.
their cuttlng edges e.. about. tnen .central

40

1:‘..«1
Nl |

of the cutters.. Also, they are mounted yleldably
ls,terally Wlth respect to. the anvil. Preferred..
means for securmg such retstsble and meldable

attachment comprises a. shsft or pin. 21 extend-.
ing through .the transverse aperture .15 .in -the .
anvil and also through the. apertures {6 in the
cutting elements. The cross-sectional, dlmensmn
of the shaft in comparlscn to the size of the aper-..
tures . which - it . penetrates is such -that . it - fits
shugly w1th1n the .aperture . thrcugh the amrll
but loosely within. the -apertures -in the. cuttmg
elements: 'I'hls is -desirable since.a clcse fit. be~..
tween.. the, pin end the - snvﬂ gwes mcressed
strenﬂ'th to-the assembly, the bcdy of the pin act-.-
ing: to. suppcrt the top. portmn of the smrll ‘which::

- side faces of the anvil,

10

ggﬁ--_-.the illustrated. form (Fugure -1)..

Their edges prefera- .~
~ that upon actuation it descends toward the anvil

00

70

6:
recelves the full force: cf 1mpact of .the punch
and the cutters is. deswed tc enable the cutters‘- :
to_slip up and down to-a 11m1ted extent-over the .
As a result, they do not:
exert a shearmg action upon. the. shaft on. Wthh :
they: are.- mounted, but ‘rather. are . dlspla,ced. :
dcwnwardly suuclently so ‘that they- bear agslnst, !
the..shoulders -on the- body. - pcrtlon of -the . die-
whlch thus resists the force.of the. punching cp-
eration. . The resilient -means required-to mounst.
the cutters yieldably la,terally with respect -to-
the .anvil may. be promded by sprmgs attached -
in-g suitable manner to the ends of the shaft and -

‘bearing. against the outside surface. of the cut-

ters,. thus . holding - them yleldably agamst -the
anvil., . Altheugh the- fcrm of -the -springs .and.

‘the-manner of their attachment may ‘be varied, .

it is. preferred.to provide spring washers. 22 .of
One 01 these,..._.-:
may be shpped over each.end of the shaft and -

~ secured: by riveting the. end of the shaft, provid- .

ing a nut and serew thereon, or by other suitable :
means. It should be noted that the.tension of

- the spring should be just. su.uclent to hold. the

cutters normally in close. contact with- the side
faces. of. the.anvil and to return them promptly. -
to -this. pe51tlen -after their lateral dlsplacement
durmg operstmn of . the die.- If the sprmg ten-

‘sion.is tcc weak, thls deslred action. is nct cb-_

tsmed On-the cther hand, if it is too. strcng, the
uprmgs will oppose - the. lateral - dlsplacement of
the cutters too strcngly and thus mterfere withor:

-prevent prcper fL.IlCthIllIlg cf the. die.

In operation, the punch and die memhers ale--}

pomuened elther sbove or below the. die or with -
the -two - members dlSpOSBd hcrlzcntally or. 0b=-
llquely with respect to.each other. Elther punch

“or die,-or both, may be the movable parts of the

assembly These fsctcrs are - variable:.to meet |
the reqmrements of the stitching operatrcn It
is-preferred. in the usual apphcatmn however,
to. have-the die as the lower stationary- member-
snd the punch as the upper; movahle member-so

Furthermore, . a single. punch and .die. may be-

- used-to. pwduce a smgle fastemng element 01-..'

stitch in-any.given operatlcn O & plurshty of.
- punches..or dies - may be. mounted on cc‘nmcn_..

members  in: the. press 50 as to preduce a . Cor=- .
responding, *number of - fftstemng elemehts in. a.
smgle cperstlcn

Upon moving: the punch snd dle toward- esch

‘other; their cutting -edges coact-to.form spaced
‘ineisions through overlying pcrtlcns of the ma- .

terial operated.upon.. In, addition,. pressure EX
erted: by-the- bevelled uttmg edges .of -the d1e
mdents -9, surfsce 0f .. t’*le msterml t0.. fcrm Ie-. .
CESSes .o - mdentstmns lymg lmmedlstely cut--..,
side - ef the spaced mclslens Defcrmatmn -of
the. msterlal between the .incisions in-the direc- .
tlen 0f the anw.l cf ‘the dle also occurs to such
an. extent thst 1t is dlsplsced beycnd the pla,new

of the inner surfaces or- celhngs of the 1‘1denta- o

tmns Dmmg this deformation; portlons of the
msterlsl are: bent and stretched toward- the die
in. a- pattern- conforming- to the central surface
and ‘the slcpzns side. surfsces of: the - punch.
Hence there arse. fcrmed chsplsced pcrtmns 01
the material in the form of nesting bails defined
by-the- spaced incisions- and. extending. entirely -
beycnd that urface of, the overiying: Ins,terlsls*.-;

. which is. adjacent the dle

ASthE punchdl'?’places S & mentSOfthE OVGI’IY‘:
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ing materials in the direction of the arivﬂ, _fhe-

projection on the latter enters the lower surface
of the displaced material, penetrating it and
spreading it laterally until it underlies the undis-
placed material in such a manner as to prevent

retraction of the deformed material through
the space between the incisions. This forms the

fastening element or stitch. It will be noted
that the degree of penetration of the projection
on the anvil into the displaced material need

only be sufficient to enter the overlying segment.
mently o engage

of the same, spreading it suff
the under surface of the lower piece. It will
further be noted (Figures 4 and 6) that as the
projection on the anvil penetrates the lower layer

of deformed material and enters the upper layer

of the same, the central portion of the former

may be stretched so that a film confmmmg oen-

erally to the shape of the projection may be pro-
Jected into the upper layer. However, there is

no thinning of the edge portions of the deformed

b}

10

8

caused by the lateral removal of the work from
the press. In this manner, there is prevented the
accumulation of residual and foreign material
which would crowd the cutting elements out-
wardly to a position in which the cutting edges

would not reglster with the cuttmg edges of the
punch.

Another embodiment of the die of the present
invention is illustrated in Figures 7 to 9. The
punch which cooperates with the die in uniting
superimposed pieces of material 30, 31 has & con-
struction similar to that illustrated in connection
with the embodiment of Figures 1 to 4. Thus the

- punch 32 comprises a body section 32¢ and a cut-

15

material which are spread to underlie the unde-

formed material and as a result the fastener 18
correspondingly strong.

The splitting and lateral spreading of displaced
material obviously causes the exertion of pres-
sure against the inner faces of the cutting ele-
ments of the die. These are yieldably mounted,

however, and spread to accommodate the lateral
flow of the expanded material and to permit re-

traction of the die from the finished fastener.

Another effect occurring during operation of

30

the assembly is the axial displacement of the

cutting elements with respect to the anvil so that
their lower surfaces rest upon the shoulder por-
tions of the body of the die, The operating stress-
es developed in the punch and die thus are trans-
mitted to the stronger section of the die assermbly.

A further action is the successive presentation
of fresh cutting edges of the cutter elements to
the material operated upon. Since the cutters
are mounted rotatably on the die, they may be
rotated manually or by the lateral removal of the
- stitched material from the press. There thus is
made available a multiplicity of cutting edges
which may be presented successively to the sur-

.face of the material operated upon. This ob-

viously greatly prolongs the life of the die. The
retention of a sharp cutting edge also is made
possible by reason of the fact that, although the
edge portions of the cutting elements are dis-
placed downwardly against the shoulders of the
body portion of the die during operation of the
press, the cutting edges are protected during this
action by the fact of their being statloned above
recesses or reliefs.

Still a further action taking place is the elimi-
nation of pieces of scale and other fragmentary
material from the space between the side faces of
the anvil and the cutters. As is indicated above,
such fragmentary material derives from the disin-

- tegration of the materials processed, the peeling

off of coating materials, as in the case of gal-

vahized iron, or the loosening of scalecorothersubp-~
stance which may be present on the surface of

the material. This matter collects principally
in the recesses provided on either side of the an-
vil by having the side faces of the anvil recessedq,
for example, or by employing cutting elements
the inner faces of which are concave in shape.
It automatically is eliminated from the die by the
jarring and air currents produced by the vigor-
ous snap with which the cutters return to their
normal positions when the die is removed irom
the stitch, and by the rotation of the cutters

50

v
] |
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ting section 32b, the latter being semi-hexagonal
in shape as viewed from the side so as to present
three normally planar surfaces to the material
operated upon. The center surface, 32¢, which
comes in contact with the material is sufficiently
long to produce a stitch of the desired length
and sufficiently wide to correspond to the distance
between the cutting edges of the die with which
it cooperates to form spaced incisions through the
material. Also present on the punch are the edge
surfaces 32d which initially are positioned oppo-
site the open ends of the die and therefore act
prlmarﬂy as forming members for bending or
deforming and stretching the material between
the spaced incisions produced by the coactlon of
the punch and die.

The die 33 comprises a body porticn 33a, a
transversely apertured anvil portion 33b, and a
plurality of transversely perforated cutting ele-
ments or cutters 34. The body portion of the die
preferably comprises an elongated member cir-
cular in cross section and having an integrally

- formed terminal portion reduced in size to form

an anvil directly opposing the punch.
On the surface of the anvil is a projection 33d,

which is analogous in position, size, and function

to the projection 13d of the embodiment of Fig-
ures 1 to 4. Thus it may be a tapered member
terminating in a slightly rounded point and ex-
tending upwardly to a plane just below the plane
of the cutting edges of the cutter, It preferably
is elongated so that it exerts a cleaving action as
well as a penetrating action on the displaced ma-
terial, the direction of elongation being substan-

tially parallel to the cutting edges of the cutters.

The anvil portion of the die has opposed side
faces against which the cutting members are
placed and is tra,nsver_sely,.apertured to provide
an opening 35 which is in substantial registra-
tion with perforations in the cutting members.

It preferably is wider at its base than at its top,
thereby imparting convergence to the anvil side
faces as well 253 to the cutters which are placed
ther eagainst.

As in the pr evmusly described embodlm nt, it is
preferred to provide recesses 37 in the side faces
communicating with the transverse aperture 35
therein, these serving the function of accommo-
dating refuse particles formed during the stiteh-
ing operation. It also is preferred to provide
shoulders 38 in the body portion of the die against
which “the cutters bear, thereby resisting the
thrust of the punching operation with the body
of the die.

In this embodiment, the cutters 351 comprlse-
substantially rectangular flat plates made of steel
or similar material and. hamng the two edges

opposite the punch substantially parallel with

each other. When in place against the oppesite
sides of the anvil, they converge slightly toward
the end thereof, abut against -the shoulders 38



on.the body -portion and overlie the recesses 37
- communicating -with. the transverse aperture 39

. through the die.-
The desired resrheney to impart lateral yield-

ability to the cutters is. provided by the springs-

4{. Such a spring is disposed adjacent the outer

side surface of at least. one of the cutters and

is adapted to bear against the same.fto hold it
vieldably against the anvil:side face.

When the cutters. and spring elements are

placed adjacent the anvil with the perforations
in all of these members in substantial alignment,
the opportunity is afforded for the introduction
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of means for connecting them and thus attach- -

ing the cutters to the die.-

Such means prefer-

ably - comprise . the shaft or pin 42 extendinoﬁ_.

through all of the apertures and riveted, spun,
screwed, or otherwise. manlpuleted to -secure the
cutters to the anvil under tension of the spring.
It will be apparent that when the transverse
aperture through the anvil is sufficiently large
to permit the pin 42 to slide therein, the spring
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although I have described . and. illustrated the
present . invention.. with . reference to. overlying
pieces of..material in.a.substantially horizontal
position, the.one piece. being .ahove .the other
piece, the invention. is -equally. applicable to the

‘situations -in..which - the pieces..may.be vertical,

or..at -any. .angle .with. respect to the vertical.
Furthermore, .although reference has been. made

‘to -the .construction in. which the punch is the
moyable member, the die remaining stationary,
the invention.also.is applicable where the die is

the movable member or where both punch and die
are advanced toward each.other.

Still further, although:the invention has been
described . .in. terms .of -a simultaneous incising
and penetrating action,- these operations may: be
effected. stepwise, the .incising and deformation
of the maiterial between the incisions being car-
ried out. in. separate operations, followed by the
penetration and spreading of the incised and de-

- Iormed marterial to form laterally extending keys.

-member need be applied to the outer face of one

cutter only, since when the cutters are spread,
the spring action will be transmitted through the

- pin to the cutter not furnished with a spring.

This effect is explained fully in my copending
application referred te above, Serlel Number
649,377,

The operation of the die of Flgures 7 to 9 is
similar to that of the die of Figures 1 {0 4, de-
‘scribed, above, with the exeception . that it does not
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operate to Pprovide substantial recesses in the |

lower surface of the underlymg piece.of material,

nor do the cutters rotate to present fresh cutting 3:

edges to the work. -‘Upon moving the punch and
die toward each other, the first effect is the coac-
tion of the cutting edges of the punch and die
“to form spaced incisions through the material.
Contemporaneously with the formation. of these
“incisions, the material therebetween is displaced
in the direction of the anvil and brought in con-

tact with the projection 32d. 'The latter pene-~

trates and spreads the underlying displaced seg-
ment and at least part of the overlying segment.
As the material is spread laterally to follow the
contours of the projection, it wedges against the
lower surface of the undisplaced material, thereby
spanning the space between the incisions and
forming laterally extending keys which prevent
retraction of the displaced material end fastens
the pieces together,

Hence I have provided a methed and a fas-

tener, together with a die for their pracuce_and.
formation, by means of which I am able to unite .

superimposed pieces of material rapidly and se-
curely, Maximum strength is afforded to the
fastening elements by reason of the fact that
there is no thinning of the displaced material
at the points of contact with the undisplaced
material. Purthermore, the direction of spread-

'_ ing of the displaced material to form the keys
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may be directed laterally. As a result, the tend- -

ency to stretch the body of the material longi-
tudinally during formation of the stitches is
eliminated. This minimizes the tendency of the
stitched material to twist, wind, or warp. Be-
cause of the ease with which the projection on
the anvil penetrates the displaced material and
spreads it laterally to form the stitch, the pres-
sure requirements of the punch and die mech-
anism are relatively low. Hence the method of
the invention may be practiced upon materials
such as steel sheels of substantial thickness.

It will be apparent to one skilled in the art that,
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ferred. embodiments,

In: the latter case, the. direction of the penetra-

tion may obviously be either.in the direction of
the deformation or opposite thereto.

If it is in

the direction .of the .deformation, as illustrated

in Figures 10 and. 11, the degree of penetration

of the penetrating member 48 cooperating with
the anvil 49 need be. relatively slight, being only
sufficient to.spread the.deformed portion of the .
upper layer .of. material 58 .until it underlies the
outer surface-.of the. lower layer .of material 5
on either side of the spaced incisions.. This im-
parts maximum .strength .to the fastener, with
spreading. of . a mmrmum amount of deformed
material, . |

Having now descrlbed my invention in pre-
T claim as new.and desrre |
to protect by Letters Patent.
- 1. The method. of umtlng overlying -pieces of

material which comprises fermmg a pair of sub-

stantially parallel speced inecisions threugh beth
of the pieces, bendmg the material between the
incisions outwardly-until the displaced pertren
of one of the pieces lies only a minimum clear-

- ance distance beyond the outer surface of the

other of the pieces, and penetrating the said dis~
Placed portion centrally, thereby spreading it lat- -
erally until it underlies and engages the said
outer surface of the other of the pieces, the
spread material retaining substantially its orig-
inal thickness, thereby locking the pieces to-
gether through an integral fastener.

2. The method of claim 1 wherein the direc-
tion of penetration of the displaced portion of

~ Sald one of the pieces is from the direction of

the outer surface of the same,

3. The method of claim 1 wherein the direc-
tion of penetration of the displaced portion of
said one of the pieces is from the direction of
the outer surface of said other of the pieces.

4, The method of uniting overlying pieces of
material which comprises forming a pair of sub-
stantially parallel spaced incisions through both
of the pieces, hending the material between the
Incisions outwardly until the displaced portion
cf one of the pieces lies only a minimum clear-
ance distance beyond the outer surface of the

other of the pieces, ang laterally spreading said
displaced portion without substantial thinning
of its outer margins by cleaving it centrally, the
direction of cleavage being substantially parallel
to that of the incisions, thereby causing it to
underlie and engage the other of the pieces, to

lock the pieces together through an integral fas-
tener ef substantial strength,
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5. The method of uniting overlying pieces of
- material which comprises forming a pair of sub-
stantially parallel spaced incisions through both
of the pieces, forming a pair of recesses one out-

side of each incision and communicating there-~ .

“with, bending the material between the incisions
- outwardly until the displaced portion of one of
the pieces lies only a minimum clearance distance
beyond the outer surfaces of the recessed portions
of the other of the pieces, and spreading the
displaced portion laterally into said recesses with-
out substantial thinning of its outer margins by
penetrating it centrally, thereby causing it to
underiie and engage the other of the pieces, fo
lock the pieces together through an mtegral fas-
tener of substantial strength.,

6. The method of claim b wherein the direc-
tion of penetration of the displaced portion of

said one of the pieces is from the dlreetlen of the

outer surface of the same.

7. The method of claim 5 wherein the direc-
tion of penetratlen.ef the displaced portion of
said one of the pieces is from the direction of tha
outer surface of said other of the pieces. |

8. The method of uniting overlying pieces of
material which comprises forming a pair of sib-
stantially parallel spaced incisions through both
of the pieces, forming a pair of recessss one out-
side of each incision and communicating there-
with, bending the material between the incisions
outwardly until the displaced portion of one of
the pieces lies only a minimum clearance dis-
- tance beyond the outer surfaces of the recessed
portions of the other of the pieces, and spreading

the displaced portion laterally into said recesses.

without substantial thinning of its outer mar-
gins by cleaving it centrally, the direction of
cleavage being substantially parallel to that oi
the incisions, thereby causing it to underlie and

engage the other of the pieces, to lock the pieces

together through an integral fastener of sup-
stantial strength and minimum projection hke-
vond the surface of the material.
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9. A fastener for uniting overlying pieces of

‘material which comprises integral portions of

the pieces defined by a pair of substantially
paraliel spaced incisions through the pieces and

displaced so that the incised portion of one of

the pieces lies beyond the outer surface of the
other of the pieces, the displaced portion of said
one of the pieces heing formed in two sections
spread apart laterally from each other and re-
taining substantially their original thickness at
their outer margins, the outer margins of said
sections underlying and engaging the outer sur-
face of said other of the pieces, thereby locklng
the pieces tightly together.

10. A fastener for uyniting overlymg pieces of
material which comprises integral portiohs of the
pieces defined by a pair of substantially parallel
spaced incisions through the pieces, said portions
being displaced so that the incised portion of one
of the pieces lies beyond the cuter surface of the
other of the pieces, said other of the pieces hav-
ing spaced recesses in its said outer surface, the
displaced portion of said one of the pieces being
formed in two sections separated laterally and
retaining substantially their original] thickness,
said sections being received at least in part in
said recesses and underlying and engaging said
other of the pieces thereby leekmg the pieces

tightly together
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