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The present invention relates to machmes and
tools for driving staples, nails or similar fasten-
ing ‘means into bases of various. kinds, such- as
walls and other surfaces, or for securing together
various kinds of materials,

‘Tools of this general type have been known
and used, for example, for stapling together

~sheets of paper or: cardboard, especially in the
art of book binding or in the production of-fold-
ing boxes, cartons and the  like. Essentially,
these known tools consist of a housing, a. punch-
ing element movable in longitudinal direction
within the housing for driving a staple or. other

fastening element into a base, and channel-like:

means for enclosing and. guiding the staple sub-
stantially along all sides during the punching
process. .

Since for accurate operation, the cross-sec-
tional size and shape of such guiding surfaces
must correspond rather exactly to the cross-sec-
tional size and shape of the fastening means, a
tool of this known type can only be used with
the same particular type and size of fastening
means for which the tool has been built. How-
ever, in many lines of trade-and industry differ-
ent kinds of fastening means are required and
it-has then always been necessary to provide a
separate tool.for each kind and each size of fas-
temng means,

It is the object of the present invention to pro-
v1de a tool of the general type described above
which is adapted to accommodate and work upon
fastemng means of various kinds and sizes.

‘According to the invention, it has been found

not to be absolutely necessary to guide the fasten- 4:

ing means along all sides, but to be sufficient to
guide, for example, staples or cramps.along their
parallel shanks and to prevent the punching ele-
ment from sliding off the central portion con-
nectmg the two shanks,

For attaining this object, the present inven-
tion provides a punching tool with a plurality of
¢hannels having parallel axes and at least par-
tially extending through one another for accom-
modating and guiding fastening elements of dif-
ferent kinds and sizes.

" Another feature of the invention is a punching
element the cross-sectional area of which corre-
sponds to the total cross-sectional area of the
guiding channels and which has in its driving end
recesses - corresponding to the cross-section  of
the individual channels and cooperating with said
c¢hannels for guiding the respective fastening ele-
ments. Preferably, as will be later described in
detdil, the depth of these-recesses in the driving
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face of the punching element 1ncreases towards
their centre.. i

“ The new tool is espec1ally adapted for staples or
cramps, the central portion of which is of round.

. or-oval shape instead of- be1ng bent sharply at;
-aright angle-tothe glhianks.

In driving & wire cramp into:a piece of mate-~ .
rial," the: punching member .produces a  certain:
spreading effect upon ‘the. shanks: pressing the:
same  tightly against the. walls-of the guiding
channel, thereby causing -considerable  friction
along said walls and:thus ‘requiring a great deal
of ‘force for: driving a cramp or staple even: 1nto
a soft material..

In order to-avoid thls disadvantage, accordlng
to the invention:the width of the guiding: chan-
nels-increases slightly but gradually towards their.
ejecting .. end. In longitudinal .section. these
channels: are. therefore of a-trapezoidal:shape
deviating only: slightly: from a rectangle.

- A further: improvement of the guiding - effect
and a greater adaptability of the tool to cramps
or staples of:slightly different size and shape in
one -and the same guiding channel may be ob-
tained -according to the invention by tapering the
cross-section of the guiding channel slightly and
gradually toward the ejecting end thereof. Thus,
if cramps made of a wire of slightly less thickness
than that for which the guiding channel was
originally. intended..are used, the dbove-men-
tioned spreading action exerted upon them while
they are driven into a base presses them tightly
against the ‘walls of the channel so that they are
safely guided thereby

It has been found of great advantage to apply
both of the above-mentioned improvements. at
the same time, . In such a case it is, however, not
neécessary, to-increase the total cross-section in its
longitudinal direction, but it is sufficient to flare
or widen the taper toward the ejecting end. The
effective éross-section ‘of the channel for a given
thickness of the shanks of the fastening’ element
1s thus widened. =~

~Still another object of the invention resides in
making the driving end of the punching member
of magnetic material or in magnetizing said end
portion so that the fastening element will cling

‘to  the punching member and not fall off

" when in manipulating the tool the latter is placed
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in various positions.

" These as well ‘as further objects, features, and
advantages of the present invention will appear
from the following detailed description and the
accompanying drawing showing various embodl-
ments of the invention, in 'which .




‘2““

Fig, 1 shows a vertical section through a nail-
ing "or stapling tool of a construction substane-
tially as known in the art;

Figs. 2 to 9 are cross-sections through the lower
end of the housing shown in Fig, 1 and further
showing various modifications of the invention;

Fig. 10 is a vertical section through the lower
end of a punching member accordmg to the in-
vention;:

Fig. 11 is an enlarged view of the punching

member according to Fig. 10 seen from below;..

Fig. 12 shows one preferred form of a cramp or
staple according to the invention;
Fig. 13 is a cross section of the lower or oper-

ating end of the punch, the flaxe-of tne channel'

therein being exaggerated.

As shown in Fig. 1, the nailing; or: stapling:ap- .
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paratus according to the invention consists:afra. . .

housing | accommodating a punching member 2.
so as to be slidable therein. The upper end of"

the- punching. member. 2’ carries -a:head: 3:upen:
which a force may be exerted in downward.direcs:
tion-either: by hand:-or-a: hammer: orcsimitantool.
At its lower end 4 the:punehing:member 2: pene--
trates.into a'channel-% which: is:suitably. designed;
50 as to hold and guide for example:a-nail; oripin:
An aperture;within: therhousing: - accommadates
a- spring- 6 actingIir a- knowny manner:at the:
lower end: upon: the:housing: | :and-at: the: upper:
end upon. aicollari.ony the punching member <2:to
force: the: latter: normally:into an: upward:posi=.
tion. ‘The lower.portion. ofithe-housing inawhich
the channel: 5. is provided:is: 1dent1ﬁed 1n the:
drawing by the reference numeral.T::

“Figs. - 2:t0 8:shewrvariousi. combmatlcms» of two
or.more guiding: chammels<aeccording: to:the: in~
vention. - According: to: Figs: 2:ahd3; thelower
portion: T of theé-housing -1 is.provided with:a
special insert: 8-forming - the: surrounding: wglls:
of the guiding.channels. Ifidesirable; this:insert
8: as:well. as the .lower:. end: & of~the punching
member. 2 may:be eéxchahgeable: THesdifferent:
channels partly. penetratingone:ancther are:in-
dicated in Figs. 2 to 8:by:the -numerals 9:to :I67
the channels ¢
tion for accommodating: pins;: nails: or- the like;,
and the channels:{8-to - f2and: 14 to- 16 being-of
substantially rectangular shape:for: guldmgwsta,-
ples, cramps; hooks-or -the like: -

Fig. 2 shows the combination-of''a channél:9
of ‘circular cross-section with-a coaxial: channel
19 of rectangiilar cross-section:

'Fig.' 3 shows two-coaxial’ chanvels I§ and®
crossing each other at right angles, the- point of
intersection- bemcr enlarged to* fourr g cn'cular
channel 8.

Fig. 4 shows two: rectanvuiar charmels (0-and
12 lyinz parallel to one another-and: bemg'crossed
by a third rectangular. channel’11; In this: em-
bodiment the' points of’ mtersectron are’ 111{ew1se
enlarged to form. circular channels 9 and (3,

Pig. 5 only discloses rectangular. channels. lIJ
H, 42 and 14, for guiding cramps, staples, Hooks
and the like, the three channels. 10; (1 and {2
being parallel t0- one another and’crossed. ai: 2
right angle by the fourth channel 14, -

Although in the previously described embodi-
ments of the. 1nvent10n, the. reetangiar. chan-
nels always cross each other at fight.anglés, it is.
also possikle as shown in. Fig. 6 to_arrange:the
channels at any, other. angles. relative to..each.
other. In such a.manner,, the space provided
may be better utilized and also.tlie cross-sectional
area of the punchmgﬁelement correspondmg in

and 3°being of<eircularcross-see~ *
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shape to that of the sum of the channels 10, {4,
15 and 16 as shown in Fig. 6 will be more compact
and the punching element itself will be consid-
erably stronger.

Figs. 7 and 8 show two other possibilities of
combining the various channels. In these two
cases, the circular channel 9 of Fig. 7 and the
oval channel I3 of Fig. 8 are located eccentrically
rélative tosthe  points:of intersection: of two or
more rectangular channels.

Fig, 9 illustrates a modification of the inven-
tion for guiding cramps, staples, hooks and the

‘like, and for this purpose only shows a single

channel, although obviously a plurality of such
channels maybeprovided or one or more channels

‘of"this type may Ye combined with other types
.of channels.as shown in Figs. 2 to 8. In this em-
‘pediment-according to Fig. 9, the lateral ends of

the. channel 29 are tapered off to form points
267and 27; the tapering may either be gradual
oninssteps: . Atcormear.itsiupper:end; the.channel
28:1aay ‘haveithe: shape .showme im: Pigs %in:full
lines; and-at: 1ts lowe‘r« end that. showne in-dotted:
lines; . :

Although the longltudmal :axisc of: . thercross~
section of the:channel. 29 remainedioft the:same
length; the:widening-of tliertapered ends: 26 and
27 results inan-increase inswidth-ofithe -effective:
cross-section:of the channel: ‘Thus, the shank:2t:
of ‘a.cramp orstaplescauld at.the:lower<end:of:
tHe:channel: 49’Jassu:me thefposmmn 28 shown:in
dotted:lines:.

+ 2 If“the cross-sectlonal shape: of the ‘punching
member-.Z. or the' driving. end’ portion: tlieresf:
eorresponds exactly) to:the cross-sectional shape
of:'the:channel at:its upper ‘end; the crampior:
the like will be guided sufficiently also.at tHe
lower. end of the channel so:that'the:punching
member cannot.slide -offf the cramp-and: shear off
the shanks. The totallength of the cross-seetion:
of . the- ohannel may: even: be: somewhat' reduced
toward:the ejecting: end-and -an'iherease of thHe
effective: cross-sectlon may still'be' obtained by
the widening: ‘Tn. such a case: the respeétive:
fastening: element ‘may-he- gmded Wlth -great
aecuracy.

Fig: 10 shows»a vertieal” sectxon through the
lower-end:of a punchmg Taember: for'a tool acs
cording to Fig. 2 in which the line A~ Atinidicates
the : position- along: which~ the-section ‘has- been
taken. ~Thelower-end 4 cf'the - punchmg*member
is- provided’ with a- special” portion ‘1T -secured
thereto-in any, suitalble-manner-and* consisting
of magnetic-material; such-as:steel or-a-highly
magrzetic-alloy: - “The lower end-of-tHe portion“IT
may: he provided with a recess I8« which also acts
as.a guiding-means. of the upper end:¢f the cramp
or the like. ‘As shown in Fig. 10, this recess. (8
may be of curved shape for. accommodating, .thie.
semicircular or oval head. of. a.cramp.or_staple.

Fig. 11 shows an énlarged bottom. view. of ‘the.
end_portion. 17 of Eig,. 10. It will.be.seen.that.
the. recess: 18 consists. of. a. .citcular. portion: |8
and a.rectangular. portion.20..corresponding;re=
spectively to the channels 9.angd; (0. of , Fig, 2.

Fig. 12.shows on.an enlarged scale.a.cramp:.or
staple as.: prefera.bly used.in.a tool. accordmg to.
the invention.. .The two.shanks:2l.and 22. are.
connected:by..a. bow—shaped central portion:- 23,
whereas. the-ends.of the shanks:are.sharpened
to form tapered surfaces 24rand»25 "'The-position:
of:thess tapered: surfaces.- relative. to: each. other,
controls-the direction:in: which- -the:shanks:will
be-driven.into: a.base. -In:the embodiment shown,
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plurality of interconnected channels ha,vmg par- .

in Fig. 12, the ends of the shanks will be forced
cutwardly and rolled or bent to form an arc or
spiral. In this manner, the cramps will be se-
cured very strongly within the respective base.

For facilitating the operation of the tool, view-
ing slots 30 may be provided in the ejecting end
of the channel.5, as indicated in Fig. 13.  While
the tool may have its housing | integrally carry-
ing various arrangements of guide portions,
guide carrying inserts may be provided as shown
in Figs. 2 and 3 thereby enhancing the value
of the tool. The staple ejecting end may be
circular or polygonal, especially wherein certain
openings in a piece of work might be encountered,
making a particular tool peripheral pattern more
desirable.

Although I have described and shown various
embodiments of the invention, it is obvious: that
the same is susceptible of many other modifica-
tions and improvements, and, therefore, I do not
want to be limited as to the scope of this inven-
tion except as defined by the appended claim's.

I claim:

1. A tool for driving Vanous types of fastening
elements into a base, comprising means forming
a channel for guiding the fastening elements, and

- a punching element adapted to drive said fasten-
ing elements through and out of said channel and
into a base, said channel means consisting of a

10

15

allel axes and adapted to accommodate fastening
elements of different type or size, the driving end

of said punching member having a cross-section '

orrespording ‘to the total cross-sectional area
of said channels, and there being at least one
channel which flares slightly and gradually to-
ward its ejecting end.

2. A tool according to claim 1, in Whlch the

cross-section of at least one of the channels is

tapering toward the lateral ends thereof,

3. A tool according to claim 1, in" which the
longitudinal section of at least-one of the chan-
nels for guiding the fastening elements increases

‘in width slightly and gradually toward the eject-

ing end, and in which the cross-section of at least

" one of the channels is tapering toward the lateral
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ends thereof.
4. A tool according to claim 1, in which the
punching member has in its driving end at least

one recess corresponding to the-cross-section of .

the head of a fastening element and cooperating
with at least one of said channels for guiding said
fastening elements.

5. A tool according to claim 1, in which viewing
slots are provided in the ejecting end of the
channel. '

KARL RICHARD LEOPOLD GRAUDI.NG.
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