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Desmond R.La Place, Pittsburgh, Pa., assignor to
. Bocjl Corporation, Pittsburgh, Pa., a corpora-

tion of Delaware

 Application April 2, 1941, Serial No. 386,498
: 21.Claims. (CL 1—49) ‘

This invention pertains to an apparatus for
stapling and, moreover, is for a hand tool for
“use in driving fasteners or staples. The appa-
ratus disclosed in the present application is an
improvement over the invention disclosed in my
copending application Serial No, 323,551, filed
March 12, 1940, and the present application is
complementary to the subject-matter of my co-
pending * application, Serial No. 386,497, flled
April' 2, 1941, in which the particular form of
" fastener is more fully shown and described.

In the last-mentioned co-pending application
there is disclosed a fastener preferably in the
form of a two-legged staple having an enlarged
head portion and in which the legs are attached
to opposite sides of the head portion, the hesd
and the legs being disposed in a common plane,
As more fully described in the said application,
the staple is driven by first applying'driving pres-
sure to the edge of the head of the staple caus-
ing' it to initially penetrate  the material Into
which it is being driven. The driver is arranged
so that after the staple has initially penetrated
the material the head of the staple is rotated to
a plane substantially parallel to the plane of the

&
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In the first of the above-mentioned applica-
tions there is disclosed an apparatus resembling
in the general form a hatchet or hammer. ' The
_head of the implement is provided with a driver
and within the head is a magazine containirig a
clip of staples. A cross-feed is provided for de-
taching one row of staples from the biscuit and
moving this row of staples transversely to suCces-
sively present the individual staples in the row to
the driver. The magazine is also provided with
e feed mechanism by means of which the biscuit
or charge of staples is advanced to the cross-feed
so that as one row of staples is consumed another

" row will be moved into position to be detached
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matertal Into which the staple is being driven -

after which the driving pressure to complete the
driving of the staple is in a direction normal to
the plane of the head. . ’ ‘
- 'Staples having relatively large heads as de-
scribed in the last-mentioned co-pending  appli~
cation are particularly desirable for use In at-
taching thin, easily tearable sheets and fabrics to
supporting structure as, for example, the tack-
ing of sheathing paper to a building. The par-
ticular virtue of a staple of this character in
which the head and the legs are initially disposed
in a common piane is the fact that such staples
can be comipactly assembled and adhesively
joined into rows and biscuits, and & unit contain-
ing & hundred or more staples will be very com-
pact and can be easily charged into the magazine
of a portable tool. : : ’
According to the present invention there is
provided first a stapling mechanism or apparatus

30

and used. According to the present invention
certain improvements are provided in the imple-
ment. of sald application Serial No. 323,551 and
it has been specially designed and developed
for use with staplés of the kind herelnabove re-
ferred to but with slight modification may. be
adapted to the driving of conventional staples.

My invention may be readily understood by
reference to .the -accompanying drawings in
which— . o ‘

‘Pigure 1 is a view partly in side elevation and
partly in section of a hand implement embodying
my invention with the hinged parts at the driv-
ing end of the unit opened out to recelve & charge
of staples; ‘

Flgure 2 is a detail view showing co-related
parts constituting a catch for holding said hinged
end member in the closed position and for simul-
taneously preventing any staples which may be
in the magazine from being ‘forcibly ejected

35 should the magazine be opened before the charge
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" for driving the staples in such manner as to ro- -

tate the heads during the driving of the staples
as above described. - Secondly the present appli-
cation provides a portable tool which may be con-
veniently used similarly to a hammer for so driv-
ing the staples. Finally the present invention
‘embodies an apparatus provided with a magazine
into which a biscuit or unit containing several
rows of such staples may be charged and the
staples dispensed therefrom one at & time.

50
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of staples is exhausted; ‘ ‘

Figure 3 'is a side elevation on a larger scale
of the mechanism with the parts in the normal
position which they assume when the magazine is
charged and the hammer is ready for use, the
lower end of the driving portion of the implement
being shown in section;

Figure 4 is e section in the plane of line IV—IV.
of Figure 3 and looking in the direction of the
AITOWS; L '

Figure 5 is a vertical section in substantially
the plane of line V—V of Figure 3. The staple
which is to be next driven is shown in place under
the driver; ‘

Figure 6. is a perspective view of a biscuit of
staples prepared for loading into the magazine;

Figure 7 ds a view similar to Figure 3 showing
the position which the parts assume at the in-
stant when the staple has been completely driven;

Figure 8 is a fragmentary view of the lower
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portion of the apparatus shown in Figure 7
showing the driver in a stage intermediate the
position shown in Figure 3 and the position
shown in Figure 7;

Figure 9 is a top plan vew showing the fas-
tener driven into the material;

Figure 10 is a longitudinal section through the
lower portion of the apparatus showing the
cross-feed arrangement with the parts in the po-
sition which they assume when the last staple
in one row has been driven and the biscuit is to
be moved forward to present the next row for use ;

Figure 11 is a view similar to Figure 10 showing
the cross-feed arrangement retracted and with
the biscuit advanced to bring the next row into
position; :

Figure 12 shows the position of the parts after
the cross-feed has moved back and the bottom
row of staples has been advanced to move the first
staple in the row into the guide; -

Figure 13 is a transverse section in the place of
line XIII—XTIT of Figure 11; ‘

Figure 14 is a similar view in the plane of line
XIV-—XIV of Figure 11;

Figure 15 is a transverse section similar to
Figure 14 in the plane of line XV—XV of Fig-
ure 12;

Figure 16 is a perspective view of the driving
plate itself;

Figure 17 is an exploded view of the parts form-
Ing the end of the magazine opposite the driving
end, the parts being shown in perspective and the
springs being conventionally illustrated;

" Figure 18 is a perspective view of the side plates
of & part of the assembly forming the magazine;

Figure 19 is a similar view of the side plates
forming the exterior shell of the driving mech-
-anism;

Figure 20 is a fragmentary view showing in ele-
. vation a locking attachment which may be pro-
vided on the hammer to prevent relative move-
ment between the magazine and frame elements;
and ’

Figure 21 is a section in the plane of line
XXI—XXT of Figure 20 showing the locking at-
tachment engaged with the magazine.

By way of general explanation, it may be stated
that the tool disclosed in the drawings is de-
signed with a magazine to receive g mass or bis-
cuit of fasteners wherein the fasteners are ar-
ranged in rows and the rows are superimposed.
Such a biscuit of fasteners is shown in Figure 6
and is designated A. Each fastener, designated
B, comprises a relatively large flat head portion
b and leg portion b1, the two leg portions pointing
in the same direction and being connected to the
head portion by transverse shoulder portions b3,
The head and the legs are initially in the same
plane. The tool is provided with a magazine into
which the biscuit is charged. In the tool the end
row of staples is detached from the biscuit and it
is moved transversely to successively deliver the
staples in the row to the driving mechanism.
Each time the driving mechanism is operated the
end staple in the row is detached and driven,
whereupon the row of staples is moved to present
the next staple in the row to the driver. When
one row of staples has been consumed the biscuit
of staples as a whole is moved forward to present
the next row of staples to a position to be used,
the- second row of staples in turn being de-
tached from the biscuit,
ranged that in the driving of the staple the head
portion b is rotated 90° so that when the driving
is completed the head of the staple is parallel to
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the surface into which the staple is driven as is
clearly shown in Figure 9.

The general construction of the tool may be
best understood by first making reference to
Figures 1 and 16 to 19, inclusive. In the drawings
2 designates a handle, preferably formed of wood,
and of the general size and contour of g hammer
handle. The driving head designated generally
as 8 is secured to the end of this handle. It com-
prises a fixed head or frame structure which
carries the driver and within which is a relatively
movable member constituting the staple maga-
zine, stapling guide and staple feeding mecha-
nism. The fixed driving head is comprised of two
similar plates 4 which are best seen in Figure
18. These plates have flanged extensions 5 which
embrace the top of the handle 2. Rivets or other
fasteners pess through holes 6 in these flanged.
extensions and through the top of the handle,
thus rigidly securing the metal plates to the end
of the handle. The plates 4 are preferably formed
of sheet metal and are formed with longitudinally
extending internai channels T in the sides thereof,
Below the channels 7 are flat plate portions 8 which
taper down to the extensions 5. Riveted between
the upper edge portions of the plates 4 is a relg-
tively heavy metal strip 8 (see Figure 16) which
has a specially shaped end portion 10 constituting
the driver. The specially shaped end portion 10
has a transversely extending recess Il in the end
face thereof. This recess, which may be seen on a
larger scale in Figures 10 to 12, inclusive, is con-
caved in two directions so that it defines a portion
of the surface of a spheroid. At each side of the
extension 10 is a longitudinally extending laterally
projecting rig or flange 12. The total width of
the extension 10 with its flanges 12 is somewhat
less than the total width of the body 9 so that
there are shoulders-13 at the point ‘where the ex-
tension merges into the body. The member 8
with its extension {9 properly spaces the two
plates 4 and also forms a closure plate for the
upper or outer end of the tool. The cheek por-
tions 8 of the two members 4 are each provided
with a notch 14 to receive a cross-bar 15 that has
reduced end portions receiveq in these notches.
The cross-bar 15 is welded in place after the tool
is assembled to prevent the dismemberment of
the tool in the field. One function of this cross-
bar is to hold the lower portions of-the plate the
proper distance apart and prevent them from
pressing against the magazine, The space be-
tween the two main plates 4 serves to receive the
magazine member. The magazine member is
formed from two sheet metal plates 16 and 1
of generally similar construction, each of these
plates having an upwardly extending lug 18 at
the forward end thereof and each having an out-
wardly pressd rib or channel {9 extending longi-
tudinally thereof throughout the greater portion
of its length. Each of the plates {6 and 17T has,
an undercut shoulder portion 20 st the bottom
thereof. Each of the two plates has a depending
lug 21 at the rear or inner end thereof. The
p;ate 16 has & downwardly projecting extension
22, :

Riveted and brazed into the rear or right hand
end of the structure as viewed in Figure 1 is g
solid metal plate or abutment 23 which is of
the form clearly shown in Figure 17 and which
has an inwardly projecting pin 24 thereon. Set
between the two plates 1§ and (7 at the right
hand end thereof as viewed in Figures 1 and 18
is a transverse plate 25, the detailed construction
This

of which is clearly shown in PFigure 17.




plate has lugs 26 thereon that project into open--

ings 21 in the plates I8 and 1T and which. are
brazed or welded into-these openings to form a
rigid transverse wall between the right hand ends
of the two plates. The plate 25 also has laterally
extending lugs 28 ‘that project into the. channels
19°and fowm a closure at the ends of these chan-
nels. The plate 25 has. 4 sleeve member 29 se-
cured to one face thereof which.is in axial aline-
ment with the pin 24. o

A pivot pin 30 (see Figures 10 to 12) passes
through holes 31 in the lugs 18 on the plates I§
and 171.. This pin provides a pivoting support
for a nose member designated generally as 32.
The nose member 32 may be formed as a casting
having a portion 33 in which the staple guide is
formed, & bar portion 34 forming the end closure
for the magazine and an arm portion 38 which,
as shown in PFigures 3 and 7, projects along. a
portion of the bottom of the magazine and abuts
against the shoulders 20 on the plates (6 and
1. The staple guide 33 has an opening 38 there-
through which is of the shape best shown in Fig-
ure 4, there being a rounded channel portion
38, and there being: parallel grooves 38b in
which the legs of the staples are received as will
be hereinafter more fully explained, and there
being  a U-shaped channel portion 36¢ along
which the extension {0 of the driver may move
with the flaneces 2 on the driver received in the
groove 36b. The driver is normally retracted to

3,355,807
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and 7 is a follower block 41 (see Figure 17, this
follower block having lugs 42 projecting from
opposite sides thereof, these lugs projecting into
the channels 18 on the inner faces of the plates
18 and 11 80 as to provide a guide for the follow-
er block., The end face of the follower block is
preferably transversely grooved as indicated at
43. The follower has rearwardly projecting flat
extensions 44, one of which slides along the plate
37 and the other one of which slides against the

- inner face of the plate 9. The fit is a loose one

15

20

so that the follower will easily move longitudinal-
1y of the magazine under the influence of a com-
pression spring 45 which surrounds the sleeve
member 29 and which, at its other end, sur-
rounds ‘an abutment 46 on the rear face of the
follower 41. Thus the spring 485 yleldably urges
the follower 41 toward the left as viewed in Fig-
ures 1 and 17. The movement of the follower
toward the right as viewed in Flgures 1and 17
is imited by the contact of the abutment 46 at the

" end of the'sleeve elément 28 and the extent to
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a position clear of the opening 36 and only during

the driving of the staple does. it slide down
through this opening. The opening 38 and chan-
nel 38a provide clearance to permit.the head. to
rotate from an edgewise plane to a flatwise posi-
tion while it is being driven. R

As previously pointed out, the plate 28 serves
to rigidly space the two plates 16 and {7 at one
end of the magazine while the portion of thé

nose between the lugs 18 through which the rivet

30 passes spaces these plates at the other end

of the magazine, Plates {6 and 17 are also spaced.

by a longitudinally extending closure plate 37
(see Figure 18) which forms a closure for the
botton of the magazine and which is provided
- with lugs 38 that are received in openings 38 in
the plates {8 and 17, the lugs. 38 being welded or
otherwise permanently secured in these open-
ings. : : S :

" The ribs or outwardly pressed channels |9 are

_of ‘a dimension such that they have a sliding fit -

in ‘the corresponding ribs or channels T in the
two side plates 4. This enables the magazine
structure to- slide lengthwise along the fixed

which the follower may move toward the left is
restricted by the fact that the channels I8 do not
extend the full length of the plates (¢ and 17,
the ends of these channels forming abutments to
Jimit the travel of the follower in this direction.
The purpose of the follower, of course, is to yield-
ably press against thé top of the innermost row
of staples of the biscuit A which is charged into
the magazine and yleldably urge the biscuit of
staples toward the feeding mechanism which is at

"-the left-hand end of the magazine as viewed in
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head structure between the two plates 4 with the |

interfitting ribs or channels on the: plates {8 and
17 and on the plates # forming guideways. - The
sliding movement of the magazine :is restricted
by reason of the fact that the lugs 21 on the
plates {6 and (71 engage the cross-bar [5,"as
clearly shown in Figure 1, to limit the extent to
which the magazine may slide relatively ‘to the
fixed head toward the left of the tool. The end
plate 23 limits the sliding movement of the mag-
azine toward the right. In assembling the tool
the cross-bar 18 is not secured in place until af-
ter the magazine has been slid into- position.
_Surrounding the pin 24 on the end plate 28
is a compression spring #0 which presses against
the end plate 23 and which is received in the
well formed by the closed tube 29 on the plate 28.
This spring yieldably urges the magazine mem-
" per.toward the left as viewed in Figure 1, Slid-
able along the magazine between the plates ¢

60

65

70

%

Figure 1. The groove 43 in the face of the fol-
lower is designed to conform partially to the
curvature of the heads of the staples of this in-
nermost row. T

On the free end of the arm 38 forming a part
of the piece 32 comprising the end or nose mem-
ber of the implement is a projecting latch or lue
41 having a slot 48 therein. ‘When the nose
member. is swung from the open position shown
in Figure 1 to the closed position as fllustrated
for example in Figures 3 and 7 the latch 47 en-
gages a trigger mechanism for releasably hold- -
ing the nose member in the closed position. The
trigger itself comprises a lever 49 pivotally sup-
ported at 88 by a transverse pin ‘that is received
{n the holes §{ in the side plates 16 and 7. This
lever has a forwardly extending arm 82 (see
TFigure 2) with a downwardly projecting trig-
ger portion 83 which is preferably curved to
accommodate the finger and which has an up-
wardly extending detent 84 that engages in:the
slot 48 of the latch. The lever 48 has a rear-
wardly extending ar 65 to which is attached one
end of & tension spring 56, the other end of the
tension spring 56 being anchored to the lower-
most end of the depending portion 22 of the plate’
16. ‘The spring exerts a tension which tends
to rock the lever 49 about its pivot yieldably urg-
ing the detent 54 into locking engagement with
the latch 47-—48. As long as the end member .

.32 is latched in place it cannot swing outwardly

to the position shown in Figure 1 but to re-
lease the latch it is merely necessary to apply
pressure.to the trigger 5§38 which tends to rock:
the lever 48 in a direction to withdraw the de-
tent 54 from engagement with the latch. When
the end member is swung to the closed position
the latch will automatically catch. ‘

Associated with the trigger or latch mecha-
nism and also pivotally supported on the trans-
verse pivot pin 50 is a-second lever §7 having a
forwardly extending arm ‘88 with a lobe 89 at
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the end thereof. On the top edge of the lever
57 is an upwardly extending lug 60. The lever
is provided with a rearwardly extending arm 61
to which is attached one end of a tension spring
62, the other end of this spring being anchored
to a tongue which is struck out from the plate
31.

The lobe 59 on the lever 57 engages the top
face of the latch 47 when the end member is'in
the -closed position. . This tends to depress the
opposite end of the lever and the lug 60, which
is located under an opening 63 in the plate 37
is in the position shown in Figure 3 so thai it
does not project through the opening 63 into
the magazine. When the latch is released and
withdrawn from engagement with the ‘lobe 59
the tension spring 62 rocks the lever 57 about its
axis causing the lug or detent 60 to be projected
into the magazine so as to project under the
heads of some of the staples in one of the rows
of staples comprising the.biscuit A as clearly
shown in Pigure 1. This detent thus prevents
the charge of staples in the magazine from be-
ing expelled under the action of the spring 45
‘and follower 41 in the event that the end mem-
ber 32 should be opened while there is a charge
of staples in the magazine. If this detent were
not provided the biscuit of'staples would be free
to move toward the left as viewed in PFigure 1
as soon as the end member 32 was swung .to
the open position. 'This detent also provides a
ratchet-like catch to engage a.new biscuit of
staples when it is being shoved into the maga-
zine to thereby prevent the biscuit of staples-from
being violently expelled when the operator re-
leases the pressure against the biscuit and takes
hold of the movable nose piece to close it.

The cross-feed mechanism which detaches the
forwardmost row of staples from the biseuit and
feeds its crosswise of .the magazine to the driver
is substantially the same as that disclosed in
-Iny co-pending application Seria] No. 323,551,

This cross-feed mechanism is mounted entirely.

on the pivoted end or nose member. The cross-
feed and associated mechanism comprises a mov-
able cross-head 64 having a knob 65 projecting
outwardly therefrom. Projecting ‘inwardly from
the movable head 64 is an integral arm 66 which
is slotted. at 67 throughout the greater portion
of its length. The Inner end of ‘the arm 68 is
beveled as indicated at 68. Also projecting in-
* wardly from the head 64 is g second arm 69 hav-
ing rabbeted edges to provide flanges 69¢. The
part 35 of the nose member is provided with an
opening 10. The two arms 86 and 69 are both
slidable through this opening, there being a pin
11 engaging in the slot 61 providing a guide
for the upper arm, the side walls ‘of the open-
ing 70 being shaped to conform to the cross-
section of the arm 69 providing a construction
wherein the cross-head 64 may be moved in and
-out from the position shown in Figure 10 to
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ure 13 so that the follower or pusher may slide
along the arm 68 but cannot lift out of position
with respect thereto. The follower or pusher
14 has a pin 15 secured thereto forming g guide
for a compression spring 76, one end of this spring
bearing against the follower 14. The other end
of the spring is fitted against the inner end of
a well 71 that passes through the cross-head 64
and back into the knob 65. The cross-head 64
is provided with an undercut portion 18 for re-
ceiving the follower when it is pushed against
the compression of the spring 16 to the position
shown in Figure 12. The front face of the fol-
lower 14 has a notch Tda therein. Near the ex-
treme inner end of the arm 69 is a pin 19 that
projects into the path of travel of the follower
in such manner as to allow the follower to move
to the extreme inner end of the arm 69. When
the follower reaches this position, which is the
position shown in Figure 11, the pin 79 engag-
ing in the notch Tda permits the follower to move
no further, )

To understand the operation of this cross-feed
mechanism reference may be had to Figures 10,
11 and 12. Figure 10 shows the position of the
barts at the time a new clip of staples has just
been charged into the magazine or at the time
that the cross-feeding of the end row of staples
has been completed and the last staple has been
driven. At this time the biscuit of staples is
being urged by the follower 4| downwardly as
shown in Figure 10 but the movement of the bis-
cult of staples is obstructed by the arm 66 which
projects under the heads of the row of staples
at-the end of the biscuit. As shown in Figure
13 the arm 68 is preferably concaved in trans- )
verse cross-section on both its upper and lower
faces. The heads of the staples in the row rest
iIn this concavity. The first operation is to grasp
the knob 65 and pull it toward the right as
viewed in Figure 10 to the position shown in Fig-
ure 11. This movement is sufficient to with-
draw the arm 66 and the arm 69 and the parts
carried by the arm 88 completely to one side of
the lower portion of the magazine whereupon
the biscuit of staples is ‘instantly moved to the
position shown in Figure 11 where the bottom
row of staples designated A! rests against the
Inner face of the bar 84 of the end member.
After withdrawing -the knob 5 for an instant to
permit a biscuit of staples to feed to the posi-
tiin shown in Figure 11, the knob is then shoved
in the opposite direction to the position shown in
Figure 12. When the knob ig pushed in this
fashion the underface of the bar 65 rides over

- the top of the heads of the staples of the row Al

60

the position shown in Figure 11. Mounted on -

the cross-head 64 is a spring pressed detent 712
which engages in a notch 13 in the portion 35
when the head is at the inner limit of its move-~
ment, i. e, when it is in tHe position shown in
Figures 10-and 12. ‘This detent releasably holds
the head 64 with its attached parts against ac-
cidental movement.

Fitted to slide along the arm 89 is a follower
or pusher T4, this follower or pusher having an
opening therethrough conforming to the cross-
section of the arm 69 as clearly shown in Fig-

70

(]

holding this row of staples down in position,
The beveled nose 68 of the bar §6 rides under
the heads of the staples in the second row of the
biscuit A% This tends to cam the biscuit of
staples back into the magazine but since the end
row is prevented from movement the operation
serves to break the row of staples Al away from
the biscuit. This may be clearly seen in Figure
15 where the bottom row of .staples At has been
separated from the row A2 which has been moved
a slight distance back into the magazine. The

.bevel 68 at the end of the arm 66 also engages

& beveled surface 41’ on the follower 41 to cam
or force the follower back when the last row of
staples in the magazire has been advanced to
position . to be used. The cross-bar 66 then
forms an abutment under the row of staples A2
which prevents the biscuit of staples from press-
ing against the staples of the hottom row Al 50
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that the bottom row may easily slide crosswise
of the magazine. .. - SRR
When the knob 85 is shoved to the left from
the ‘position shown in Figure 11 to the position
_shown in Figure 12, the bar 69 of course slides
inwardly but the follower or pusher 14 'is ob-
‘structed from moving with the bar ‘69 ‘because
it abuts against the right-hand ‘end of the row
of staples Al. Consequently the spring 16 is
' compressed to yieldingly apply pressure to the
follower 14. The follower T4
pressure to the row of staples ‘Al and the row of
staples is shifted laterally a distance correspond-
ing to the width of one staple so that the staple
at the left-hand end of ‘the row of staples Al
as viewed in Figure 12, is over the feeding guide
in the nose 38. At this time the legs ‘of this

staple are immediately above the grooves 36b in’

10

transmits. this

. last staple in'a row has been

15

the nose of the implement. -~ There is an abut-

ment 36d against which the end staple presses
that prevents the bottom row of staples from:
moving more than the width of a single staple at
one ‘time. ‘When' the parts have beén thus op-~
erated they are in the position shown in Figure
12 and the implement is ready for the first sta-
pling operation. ) :

20

. In Pigure 1"the knob
28

In the operation of stapling the irnplément is

‘swung in the same way that the ‘conventional
hammer is swung. ~All of the parts move as &
unit while the head -of the implement. is travel-
ling through space.: When the nose 33 strikes
the surface into which the staple is to be driven
it cahnot move further, ‘which- means that. the
motion of the nose with' its staple guide and the
magazine and all of the other attached parts is
instantly halted while the shell of the implement
comprising the driver
continue to move. This relative motion between
‘the driver and the nose causes the driver to en-
. gage the top of the left-hand staple in the row
Al and drive it down into the material into which
it is to be driven. Figure 3 shows the relative
position of the parts-just before the impact has
“occurred. Figure 8 shows the relative position
of the parts shortly after the initial impact and

before ‘the staple has been completely driven.:

- Pigure 7 shows thé position of the parts at the
conclusion of the driving operation..
-~ “‘In the driving of the ‘staple. the’ spherically
/" notched end I{ of the driver contacts the edge
" of the head of the staple to be
tially applies force to start the points of the
staple into the material into which the staple is
6 be driven. As the resistance of the staple in-
creases the spherical surface {1 tends to cam or
rotate the head about. the. arms b? as an axis.
Figure 8 shows the head pertially rotated and
. Figure 7 shows the head completely flattened
out. The flattening out of the head is prefer-
ably accomplished before the staple has been
fully driven. While the driving force is initially
against the edge of the head of the staple, it is
finally in & directiton normal to the plane of the
head of the staple. .In the driving of the staple
the head of the staple:is rotated from the plane
“in which 1t is most convenient for packaging into
" the position where it is most effective for holding
down the underlying material: o
The holding operation takes place in an in-
‘stant and with a single blow of the hammer.
When the staple has been driven  and: the ham-
mer is lifted away from the staple, the spring 40
immediately applies pressure to the magazine
assembly, including the nose of the hammer, to
restore the parts to the position' shown in Fig-

driven. It ini--

.30

“the - position’ shown in Figure. 1.

5
ures 1 and 3. When the normal relation of the
parts “has been restored and the driver is re-
tracted to its normal position, the pusher or fol-
feed the row of staples A! crosswise

Jower T4 will
to present the next staple in the row to driving

" position. Figures 3 and 7 show the row . of

staples . ‘almost -exhausted. The - follower .or
pusher T4 can move clear to the end of the arm
§9 where it will deliver the last staple to the
staple guide but it is prevented by the stop pin

19 from itself being projected into the path of

With this arrangement when the
delivered a colored
spot or flag. on the follower 14 will be visible
through an opening 18° to thereby indicate that
another row must be fed into position.’.

Whien all of the rows of staples have been con-
sumed the trigger 53 is released and the pivoted
end or nose member. af the structure is swung to
A Dbiscuit of
staples is then slipped endwise into the magazine
and when the nose member 32 is closed the biscuit
of staples will be forced back into the magazine.
§5 is shown in .its retracted
position but it need riot be in this position at S
this time. :

For locking the

the. driver.

ool to prevent relative sliding
movement between the frame and the magazine,
the arrangement shown in Figs. 20 and 21 may be
employed. In this view, one of the plates 4 has a
slotted bolt member 85 slidably . secured to the
exterior thereof by headed screws 86 passing

' through the slotsin the member 85. Aleaf spring
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on the underface of the bolt urges ‘the bolt out-
wardly. and depressions in' the bolt adjacent one

“of the slots engaging with the head of the re-

9 and the side plates 4. -
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talning screw releasably holds the bolt against

movement. One end of the bolt passes through a
slot on-the side of one of the ribs or channels 1.
When the bolt is advanced to locking position; the
end enters an opening 19a (see Figure'21) in the

" side of channel (9 of the magazine. When the

45

bolt is retracted the end of the bolt is clear of this
iatter slot. ~To slide the bolt it is first pressed
down against the plate-4 and then moved in a

. horizontal direction. By providing the bolt, &

safety catch is-provided which enables the end
plat/e 23 to be used-as & hammnier end without a
staple being ejected with each blow. ‘Thus if a

5o ;staple is incompletely driven in one blow, the bolt
- may be slid to locking position and the'staple can

66

‘be struck a second time. ‘
' From the foregoing description it 'will be seen

that my invention provides a convenient imple-
ment ‘having a cooperating driver and staple
guide so constructed as to provide for the driving
of staples in which the head and legs of the staple

_are originally in ‘a common plane but- wherein,

a0

‘after the staple has been driven, the head is per-
pendicular to the plane of .the legs. 'The provi-
sion of a suitable shaped surface on the end of

_ the driver as, for exambple, the provision of the
" groove (1, provides for the turning of the head of

5
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the staple.  With slight modification, the ham-
mer may be constructed to use conventional
staples. The invention further provides an im-.
plement of compact and ingenious construction
into which a large number of staples ‘may be

" charged and from which they may be delivered

automatically, enabling the stapling to be rapidly
proceeded with. ~ ‘ ‘
Moreover, my invention provides a method of.

.- stapling wherein staples are driven by initially.

7

_a.pllying fqrce.to the edge of the head of the staple
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to start the driving of the staple after which the
head of the staple is rotated, this method being
accomplished with a single blow and in-a short
space of time, practically instantaneously. This
method is the subject of my copending applica-
tion Serial No. 457,166, filed September 3, 1942.

While I have illustrated and described one pres-
ent preferred embodiment of my invention, it
will be understood that this is only by way of il-
lustration and that various changes and modifi-

- cations may be made within the contemplation of
my invention and under the scope of the following
‘claims. ) : . .

I claim: :

1. Apparatus for driving fasteners in which the
head of the fastener is rotated from the plane of
the leg portion of the fastener during the driving
of the staple to a plane approximately perpendic~
ular thereto comprising a driver having an end
face with an inclined surface thereon over a por-
tion only of the area thereof arranged to cam the
head of the fastener over, and a guide for holding
the staple, the guide and the driver being movable
relatively to each other. .

2. Apparatus for driving staples wherein the
staples which are specially formed have a head
portion which is to be turned from the plane of
the staple to the plane of the surface into which
the staple-is driven comprising ‘a guide having
parallel grooves therein adapted to receive the
two legs of a staple, a driver slidable relatively to
the guide in a direction parallel with the direction
of the grooves, the driver having an end face with
a relatively flat portion at each side of g trans-
versely extending grooved portion, the grooved
portion of the driver being inclined to rotate the
head of the specially formed staple from a plane
parallel with the legs of the staple to a plane ap-
proximately perpendicular thereto. .

3. Apparatus for .driving staples wherein. the

- staples which are -specially formed have a head
portion which is to be turned from.the plane of
the staple to the plane of the surface into which
the staple is driven comprising a guide having
parallel grooves therein adapted to receive the
two legs of a staple, a driver slidable relatively to
the guide in a direction parallel with the direction
of the groves, the driver having an end face with
a relatively flat portion at each side of a trans-
versely extending grooved portion, the grooved
portion of the driver being inclined to rotate the
head of the specially formed staple from a plane
parallel with the legs of the staple to a plane ap-
proximately perpendicular thereto, the guide be-
ing formed with clearance spaces therein to en-
able the head to rotate while it is being driven.

4. Appparatus for driving staples wherein the
staples which are specially formed have a head
portion which is to be turned from the plane of
the staple to the plane of the surface into which
the staple is driven comprising a guide having
paralle] grooves therein adapted to receive the
two legs of a staple, a driver slidable relatively to
the guide in a direction parallel with the direction

10
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a magazine element and a driver element, said
elements being slidably interfitted for relative
longitudinal movement, the magazine element
having a nose piece pivotally attached thereto
for closing one end thereof, said nose piece be-
ing movable from a closed Dbosition to an open
Position, the nose piece having g staple guide
therein,‘the driver element having an exten-
sion adapted to be projected into said guide,

6. An implement of the class described having

. 8 magazine element and a driver element, said
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of the grooves, the driver having an end face with -

a relatively flat portion at each side of a trans-
versely extending grooved portion, the grooved
portion of the driver being inclined to rotate the
head of the specially formed staple from a plane
parallel with the legs of the staple to a plane ap-
proximately perpendicular thereto, and means for
feeding staples with head portions in the plane
of the leg portions into the guide.

70

5. An implement of the class described having 715

elements being slidably interfitted for relative
longitudinal movement, the magazine element
having a nose plece pivotally attached thereto
for closing one end thereof, said nose piece being
movable from a closed position to an open posi-
tion, the nose piece having a staple guide therein,
the driver element having an extension adapted
to be projected into said guide, and a latch
mechanism for releasably holding the nose piece
in closed position.

7. An implement of the class described having
a magazine element and a driver element, said
elements being slidably interfitted for relative
longitudinal movement, the magazine element
having a nose piece pivotally attached thereto
for closing one end thereof, said nose piece being
movable from & closed position to an open posi-
tion, the nose piece having a staple guide there-
in, the driver element having an extension adapt-
ed to be projected into said guide, and a detent
member movable into and out of the magazine, .
the nose piece having a portion thereon for op-
erating the detent member in such manner that
the detent member is withdrawn from the maga-
zine when the nose piece is in the closed posi-
tion, there being spring means for moving the
detent into the magazine when the nose piece
is moved to the open position. :

8. An implement of the class described having
a magazine element and a driver element, said
elements being  slidably interfitted for relative
longitudinal movement, the magaZzine element
having & nose piece pivotally attached thereto
for closing one end thereof, said nose piece be-
ing movable from a closed position to an open
bosition, the nose piece having a staple guide
therein, the driver element having an extension
adapted to be projected into said guide, and a
cross-feed mechanism mounted on the nose piece
for moving a row of staples transversely of the
magazine.

9. A stapling implement of the class described
comprising a casing with a staple receiving cham-
ber therein, said casing constituting a magazine
element, a structure housing the magazine ele-
ment and in which the magazine element is
slidably carried, said structure constituting a
driving element, a pivoted nose piece on the
magazine element forming a closure for one end
of the chamber in the magazine element and mov-
able from a closed position to an open position,
sald nose piece having a stapling guide formed
therein, and a member slidably mounted on the
nose piece having parallel extensions thereon
which normally project into the magazine, a
staple feeding follower movable along one of said
extensions, the second of said extensions being
arranged to form a transverse barrier across the
magazine above the path of movement of said
follower.

10. A stapling element of the class described
comprising a casing with a staple receiving cham-
ber therein, said casing constituting a magazine
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element, 8 structure housing the magazine ele=
ment and in which the magazine -element is
slideably carried, said structure-constituting a
driving element, a pivoted nose piece on the mag-
azine element forming a closure for.ong end of
the chamber in the magazine element and mov-
ablé from a closed position to an-open position,
sald nose piece having a stapling ‘guide formed
therein, and a member slidably mounted on the
nose piece having parallel extensions thereon
which normally project into the magazine, a
staple feeding follower movable along one of

"sald extensions, the second-of said extensions

being arranged to- form -a transverse barrier
across the magazine above the path of move-
ment of said second follower, the:free end of
said extension being tapered. [ ‘

11." X stapling implement-of the'class described
comprising a casing with a staple receiving cham-
ber therein, said casing 'constituting a maga-

zine element, a structure housing: the magazine’
element and in which the magazine element is

slideably carried, said structure. constituting a
driving element, a pivoted ‘nose’ piece on the
magazine element forming a closure for one end
of the chamber in the magazine “element and
movable from a closed position to an open po-
sition, said nose piece having a stapiing guide
formed therein, and & member slidably mounted
on the nose piece having parallel extensions
thereon which normally project into the maga-
zine, a staple feeding follower movable along one
of said extensions, the second of said extensions
being arranged to form. . a _transverse barrier
across -the magazine above the -path of move-

ment of said follower, and means-for releasably:

holding said member in a position in the nose
piece wherg said extensions extend across: the
magazine. ‘

12. A stapling implement of the class described
comprising a casing with a staple receiving chams=
ber therein, said casing constituting a magazine
element, a structure housing the. magazine ele-

ment and in which the magazine element is’

slideably carried, said structure —constituting a
driving element, a pivoted nose piece on' the
magazine element forming a closure for one end
of the chamber in. the magazine element and
movable from a closed position to an open po-
sition, said nose piece having ‘a stapling guide
formed therein, and a member slidably mounted
on the nose piece having parallel extensions
thereon which riormally project into the maga-
zine, a staple feeding follower movable along
one of said extensions, the second ‘of said ex-

tensions being arranged to form a transverse
barrier across the magazine above the path of

movement of said follower, said second extension
being longitudinally grooved on both faces there-
of for engaging the head portions of specially
formed staples which the magazine 1s designed
to receive. S

13, A stapling tool comprising & magazine ele-
ment formed to provide a staple receiving cham-
ber therein, a driver element, the driver element
and the magazine element being telescopically
engaged for relative axial movement, the cham-
per in said magazine being adapted to receive a
plurality of transversely arranged rows.of staples,
said magazine element cluding a ‘transverse
end wall member, a sleeve on sald transverse
end wall member,

chamber, a follower in the chamber for moving

the charges of staples toward the end of the mag-
azine opposite sald plate, a compression spring

extending axially intosald’
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interposed between said plate and follower,;i.nd

‘positioned about said sleeve, the driver slement

having an -end piéce thereon parallel with sald
plate, & spring inside said sleeve engaging said

end plece, means at the other end of said mags- . .

zine element forming a staple driving guide, and
mesans in the magazine for feeding staples into
said guide, the driver element having a staple
driving extension that cooperates with said guide,

14. A stapling tool comprising a driver portion
and comprising a pair of spaced apart plates hav-
ing outwardly pressed channels on the opposed
inner - faces thereof, a driver secured to- sald
plates, 8 magazine slidably received between sald
plates, sald magazine comprising a pair of spaced
plates having outwardly pressed ribs thereon

" which engage in the channels of said first plates
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to provide an interfitting sliding engagement be-

tween the magazine and the frame, means for
limiting the relative sliding movement - between
the magazine and the frame, one end of the mag-
azine projecting beyond the end of the frame, &
nosé pieceé hinged to the projecting portion of
the magazine, said nose piece being movable
about said hinge from a position where it closes
the end of the magazine to a position where the
end of the magazine is open to permit a charge
of staples to be inserted therein, the nose hav-
ing & stapling guide therethrough, the driver hav-
ing an extension which is adapted to be pro-
jected into the guide during the driving of the
staple, :

15. A stapling tool of the class described hav-
ing & frame member and a magazine member in-
terfitted for relative movement in a longitudinal
direction, the magazine member being of sub-
stantially rectangular cross-section and a closure
member at one end of the magazine extending
in the direction of the width of the magazine
and pivotally secured to the magazine for move-
ment about an axis which is transverse to the
length and width of the rectangular magazine,
the closure member having a nose portion with
the stapling guide therein adjacent one end
thereof, the frame member having a driver which
cooperates with the stapling guide and a trigger
mechanism- for releasably holding the nose in
the closed position.

16. An apparatus of the class described com-
priisng' & hammer-like instrument with a sta-
pling head having relatively movable frame and’
magazine elements, and & manually operable
locking bolt on the one member, the other mem-
ber having an opening into which the bolt may
be projected; whereby the frame and magazine
elements may be releasably held against rela-
tive movement when the implement is to be used
only as'a hammer. - '

17. A driver for a staple driving tool, said
driver having & staple-engaging epd face of gen-
erally’ rectangular contour, said staple-engaging
face having a transverse recess therein which is
sloped transversely to the ‘width of said face to
provide & cam surface for initially engaging a
portion of the top of the staple to be driven and
camming it transversely.to the direction in which
the driver moves.in driving the staple after which
the end face not so recessed may engage the top
portion of the staple above the legs thereof.

18. A stapling tool for driving tilt-top staples
comprising guide forming means to receive the
legs of the staple and support said legs on both
face of the staple, said guide forming means
being recessed in the direction of travel of the
staple to provide clearance for the top of the
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staple when it is being and has been turned from
the plane of the staple to a plane transverse to
the legs.

19. A stapling tool for driving tilt-top staples,
which. staples have substantially parallel legs
and & head portion of less width than the dis-
tance between the legs and projecting upwardly
above the tops of the legs, said tool comprising
guide forming means to receive and hold the legs
of the staple, said guide forming means being
recessed so that said head portion of the staple
is clear of the guides and may be turned to a
position at right angles to the legs, and a driver
for first turning the head portion and then ap-
plying driving pressure to the staple. ‘

20. A stapling tool for driving tilt-top staples
comprising guide means arranged .to hold the
legs of the staple against movement except in the
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direction in which the staple is to be driven, said

guideway being recesses to provide clearance for
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the head of the staple when it is turned from the
plane of the staple to a plane at right angles to
the legs of the staple, said guide means serving to
hold -the staple during the turning of the head,
and-a driver for turning the head and driving
the staple.

21. A stapling tool for driving tilt-top staples
comprising guide-forming means to receive the
legs of the staple and hold them in the plane of
travel of the staple while it is being driven, said
guide forming means being recessed to provide
clearance for the top of the staple while it is be-
ing and after it has been turned from the plane
of the staple to a plane transverse thereto, and
a driver having & cam surface for engaging and
turning the top of the staple while the legs are
confined in the guides, said driver having a sur-
face for applying axial pressure to the staple to
drive it after the top has been turned.

DESMOND R. LA PLACE.




