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- One of the objects of this invention is to pro-
vide a stapling machine having an improved con~
struction of the housing for the staple driving
mechanism’ and an improved . construction of
the parts included within said housing for pro-

- viding the support for the staple driving plunger,

full stroke mechanism, and follower . spring,
whereby the plunger and the support members
may be readily disassembled from said housing
for replacement or repair. : N

Another object of the invention is to provide
a stapling machine having an improved con-

‘struction of the guiding means for the staple

driving plunger whereby the same is accurately
and movably supported with a minimum amount
of frictional resistance to its operation. - o

Another object of the invention is to provide a
stapling ‘machine having an improved construc-

‘tion of the staple driving plunger and staple
driving blade whereby the blade has relative

movement with respect to the plunger to lessen
the possibilities of fracture of said blade during
operation of said machine, - . .
Another object of the invention is to ‘provide
& stapling machine having an improved con-
struction of the staple driving blade whereby it
aids in preventing the buckling of the bridge
portion of a staple during driving thereof.
Another object of the.invention is to pro-
vide a stapling machine having an improved type

-of ejection chute wherein rearward support and

‘guiding means is provided for the staple driving-

‘blade while in

‘Jected into the ejection chute from the staple
5 magazine, :

position raised above staples pro-

Another- object of the invention is to provide
a stapling machine having improved means for
providing a guide’ and support for the plunger
raising spring. . C B : :

Another object of the invention is to provide
& stapling mschine having improved means for
securing the housing for the staple driving mech-

‘anism to the staple magazine.

Another object of the invention’is to provide
a stapling machine having an improved construc-
tion of the magazine for staples Whereby the
same can be inexpensively manufactured with g
minimum number of parts.

Another object of the invention is to .provide

. a stapling machine having an improved means

for supporting the coiled follower spring within
the housing for the staple. driving mechanism
whereby the spring may be readily removed and

whereby the tension of the coil spring tends to -

(€L 1—3)

maintain the means for supporting tic same in
position within the housing,

Another object of the invention is to provide

a stapling machine having an improved staple
deforming. anvil providing means for deforming
the legs of a staple in a plurality of different
forms at the selection of the operator.
. Another object of the invention is to provide
a stapling machine in which the means for main-
taining the staple carrying mechanism and asso-
ciated driving mechanism spaced from the staple
deforming anvil is of improved construction to
provide simplicity and adjustability thereof.

A still further object of the invention is to
brovide a stapling machine having combined
therewith an adjustable slitting tool whereby
objects are simultaneously stapled and provided
with cuts or slits therein adjacent the clinched
staple. . - - i : .

These objects and such other objects as may.
hereinafter appear, are obtained by the novel
construction, unique arrangement and improved

.combination of elements comprising the inven-

tion, several forms of which are illustrated in
the accompanying drawings, hereby made a part
of this application, and in which:
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Figure 1 is a view of one form of a stapling -

machine embodying the subject matter of the
present Invention, taken on a longitudinal sec-
tion line with the exception that said line is off-
set from the center as generally indicated by line
I—I of Figure 4 and ‘Rigure 25 to include a

- showing of the full stroke mechanism;

Figure 2 is a plan view of the ‘device shown
in Figure 1, the handle being removed and a part
of the cover sectioned;

Figure 3 is an end elevation partly in section .
of the same machine; ‘

Pigure 4.is an irregular section taken on the
line 4—4 of Figure 1; : _

Figures-5 and 6 are longitudinal and frans-
verse details, partly in section, of a second form
of skeleton beam magazine suitable for use in
the device shown in Figure 1. - )

. Figures 7 and 8 comprise a longitudinal sec-
tional detail and a fragmentary front elevation '
of a third form of skeleton magazine which may
be used; ’ o

Figure 9 is a plan view of ‘a double rivet used
for assembling the magazine and the housing;

Figure 9A is a plan view. of a single rivet, a .
pair of which may be used on-each side of the
housing. - . )

Figure 10 is a fragmentary section on the line
{0—10 of Figure 1; o
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Figure 11 is a fragmentary transverse sec-
tion on the line f—i1 of Figure 1 the slitting
members being omitted for sake. of clarity;

PFigure 12 is'a detail partly in section of the
spring magazine follower spring core; )
 Figure 13 is a plan view of a top end o1 a
bag stapled and slit by the apparatus shown in
Figure 1; :

Figure 14 is a longitudinal section of a frag-
ment of the bag shown in Figure 13;

Figure 15 is a front elevation of a second form
of bag slitter and of the anvil used in connec-
tion therewith, the anvil being partly in section;

Figure 16 is a plan view of a bag which has
been treated in a stapling device having a slitter
and anvil like that shown in Figure 15;

Pigure 17 is a fragmentary detail of a third
form of slitter and of an anvil for use there-
with; ’ :

Figure 18 is a plan view of a bag after treat-
ment in a device having a slitter and anvil simi-
lar to those shown in Figure 17;

Figure 19 is a transverse plan detail of an
anvil having a cutting edge suitable for use
with the slitter shown in Figure 1;

Figure 20 is a fragmentary view of a staple
driving tool having its corners beveled;

Figure 20A is a similar view of a staple driving
tool having each of its corners cut back;

Figures 21 and 22 are side elevations of staples -

deformed in an apparatus like that shown in
Figure 1 and in which the staple driving tool
is of the character illustrated in Figure 20;

Figure 23 is a transverse section on the line
23—-23 of Figure 1 and illustrating the maga-
zine follower;

_Figure 24 is a transverse fragmentary section
taken on the line 28—24 of Figure 1; and

Figure 25 is a rear elevation of the magazine
follower spring anchor. '

Figure 26 is a perspective view of a group of
staples cemented together each having a single
projection in the bridge thereof;

-Figure 27 is a similar view of another group

of staples similarly secured together and each -

hfaving a series of projections in the bridge there-
[+ ; o B
Tigure 28 is a similar view of a third group
.of staples cemented together, each having a for-
wardly and rearwardly projecting projection
thereon; : .

Figures 29, 30, and 31 are fragmentary trans-
verse sections of staple housings suited for use
with the staples illustrated in Figures 26, 21,
and 28;

" Figure 32 is a fragmentary plan view illustrat-
ing a compound anvil in which each anvil has
a spacer limiting movement of the staple driver
head, and the movable anvil locks with the sta-
tionary anvil to prevent lateral moveinent;

Figure 33 is an end elevation, partly in sec-
tion, of the movable anvil seated upon the sta-
tionary anvil; )

Figure 34 is a detail in vertical section of a
modified form of base and beam adjustment;

Pigure 35 is a fragmentary plan view of a
base having thereon a rigidly mounted anvil and
an auxiliary anvil slidable thereover longitudi-
nally of the base, the auxiliary anvil being at one
side of the rigid anvil; - .

Figure 36 is a fragmentary elevation of the
parts shown in Figure 35, the full lines being with
the slidable anvil removed from and below the
top of the rigid anvil, and the dotted lines with
the slidable anvil above the rigid anvil,
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Like reference characters are used to designate
similar parts in the drawings and in the follow-
ing description of the several illustrated embodi-
ments of the invention.

For convenience the various parts of the de-
vice as illustrated will be described independ-
ently of one another as far as possible and their
interrelation pointed out as each new part is
considered or in the statement of the operation
of the device.

The base

The stapling mechanism is disposed upon.a
base or platform, The base provides a mount-
ing for an anvil, whether single or compound,
and a support for a beam magazine. Between the
base and the beam magazine is a spring for re-
tracting the beam magazine after use of the
device. Between the base and the beam maga-
zine is an adjusting means which may operate in
conjunction with the spring just mentioned. The

10

anvil is at the front of the base and the remainder -

of the parts mentioned are at the rear end
thereof. ) .

The base 10 comprises a rectangular inverted
dished member having a lower edge ti which
normally rests upon a desk or other fiat support-
ing surface when used as a stapling device. With
the base 10 removed, the device may be used as
a tacker. The base (0 has a top flat trans-
verse surface 12 which is generally in the same
plane throughout its Jength - but which, (as
shown) is upwardly offs»t at the front of the
base as shown at I3 in Figure 1. In the offset
section 13 is a permanent anvil (4 which com-
prises a transverse body 15 in which clenching
seats 16 are formed. )

At the front of the anvil are sections 1T which
extend forwardly and which may be in the form
of legs or which may comyrise a section as wide
as the body of the anvil. Screw holes are drilled
through the legs or extensions {1 and bolts I8,
or other suitable fastening members are inserted
through the apertures into the elevated section i3
of the base 10. The boults are secured therein
in any suitable manner as, for example, by nuts
19 threaded into the shanks of the boits and en-
gaging the under side of the base 10. Other fas-
tening means, such as rivets, may be substituted
for the bolts and nuts. )

At the back of the avil 14 are extensions or
legs 20 between which @ wing 21 forming a parb
of 2 movable anvil 22.mey be pivotally connected.
When preferred, the movable anvil 22 may be
mounted directly upon the raised‘platform 13 of
the base §0. Any other suitable mounting may
be substituted so long as the movable anvil 22
may be moved about a pivot to a position over
the permanent anvil or to a position removed
therefrom to clear the permanent anvil for the
reception of staples driven thereagainst by 2
staple driving head, later to be described. The
movable anvil when in usable position registers
with the same driving head as the permanent
anvil, - i

In addition to the wing 21 which is pivotally
connected at 23 to the permanent anvil 14 (or
to the platform 13 of the base 10), the movable
anvil comprises an offset section 24 in which
staple deforming or clenching seats 25 are formed.
That part of the anvil in which the seats 25 are
formed is adapted, when in uce, to lie flatly upon
the body of the permanent anvil {4 in alinement
with the staple discharge path in the staple driv-
ing head as previously indicated.
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Pressed out portions 15a which may be of round,
square, or any desired shape, may, extend upward-
ly from the permanent anvil and fit into cavities
22a upon the under face of the movable anvil.
Such fit assists in aligning the two anvils, when
the movable anvil is in use (see Pigures 32 and
33). The anvils, however, may be aligned by the
pivot connection -and slotted ,means shown ‘in
Figure 19. The movable anvil member also has a
raised portion 22b extending above the face of the
anvil. The raised portions or lugs may be pressed

10

from the anvil itself, or they may be formed of-

added studs or pins. In the clinching action, the
sloping portion of the anvil clinching seats causes

where the staple leg, as it projects through the
‘material being stapled, leaves such material.
Since the portions or lugs 15a¢ and 22b project
above the upper surfaces of the respective anvils
‘20 thereby increasing the distance between the ma-
- terial ‘and the sloping portion of
seats, the moment of force required to bend the
legs of ‘the staple is increased and the relative
pressure required to clinch the staple reduced.
It will also be seen that by spacing the mate-
"rial from the top surface of the anvil, the driving
head will also be spaced therefrom. Given a
constant thickness of material to be stapled, the
proportioning of the portions {5¢ and 22b will
directly affect the shape of the clinched legs of
the staple. For example, if it is desired to de-
form a staple as shown in Figure 22, but with less
curve at the ends, it is only necessary to raise the

25

30

portions I§a and 22b on the anvils and provide a

35 greater clearance space between the driving head
and the surface of the anvil. If the curved ends
" of the staples are to be increased as shown in
Figure 22, the clearance space should be reduced.
Thus, by varying the height. of the pressed out
portions I5a and 22b on the anvils, the shape of
the ends of the staples may be varied,

At the front of the base 10 ‘and in front of the
platform {3 is a more elevated transverse part 26
which rises to a height equaling at least a fraction
45 Of the height of the legs 17 of the bermanent anvil

. 4. The front edge 21 of the permanent anvil
14 is beveled and the entire front edge 28 of the
movable anvil is beveled in a complemental man-
ner. The part 26 and the several bevelled edges

40

.50 Just ‘described facilitate the insertion of _paper

into the throat of the machine when .open, the
parts described and illustrated comprising no pro-
nounced obstruction in the path of the articles to

-be disposed on either anvil whichever one is in '

55 use. _ DL .
The movable anyil is maintained in either of
its positions, that for operation, or that out of

Tange of the staple driving. tool, by a flat spring

- 29. " Other means could be supplied for this same
. 80 purpose. The spring 29 has a
- tends to the rear of the elevated section 13 of the
tase 18. Such extension is anchored in the base

- by arivet 31, as shown, or by other suitable means,
The forward end 32 of the spring 29 is formed

65 by turning the body upwardly at 33 and then for-
wardly. The extreme front section 34 of end 32
isturned down, The front section 32 of the spring
projects through an aperture 36 in the base 10

provided therefor. One side or the other of the.

70.wing 2i of the movable anvil 22: rests upon the

section 82 to maintain such anvil in either of its
two positions.. . . | S
.- The material adjacent the pivoted end of the
‘movable anvil 22 cams the flat upper face'32 of
75. the spring 29 to flex or distort the spring from

the staple legs to bend about & point immediately .

the clinching

body 30 which ex--

3

out of the path of the anvil as the anvil is moved,
the spring 29 urging the anvil 22 in the direction
. of either of its two positions from either side of a
position of dead center. The latter position exists
only when the movable anvil is in a vertical un-
stable position. The turned down edge 34 facili-
tates the camming movement Jjust described.

At the rear end of the base 10, the top portion
thereof is divided longitudinally and the mate-
rial turned upwardly to provide guides 36 for a
beam magazine. Between the guides 36 thus
formed is a pivot member 31 which may be a bolt
secured in position by a nut. Intermediate the
guides 36 and parallel thereto are complemental
wings 38 upon a beam magazine.

At the rear of the beam magazine (later to be
more fully described) is s Z-shaped member 39

“having its upper horizontal section 40 riveted to

or otherwise secured to the beam magazine, g
vertical section 4t depending downwardly and
Into the operning in the base between the guides
38 of the base 10, and a lower section 42, such
lower section of its member 38 being horizontal
and normally paralle] with the top section of the
base and slightly lower than the top horizontal
plane 12 of said hase {0. :

Extending upwardly through an aperture in said
lower section 42 is a thumb screw 43 having a
knurled head 44. Between the knurled head 44
and the horizontal- section 42 there is disposed
about the shank of the thumb screw 43 a coil
.spring 45.  Spring 45 acts as 3 lock for maintain-
ing the thumb screw 43 in any, adjustable posi-
tion to which screw 43 may be moved with re-
spect to the wing 42 through which its shank
projects. )

The upper end of the shank of the thumb screw
43 extends above the top face section 42 of the

Z-shaped member 39 and engages one section of

a flat spring 46 which is employed for retracting

the beam magazine. after 2 staple clenching

stroke.. “The spring 46 comprises a front flat

section 4T which rests upon the horizontal sec-

tion 12 of the base 10 beyond the aperture ob-
. talned by the formation of wings 36, a curved
rising section 48 which extends upwardly to and
slightly above the middle line of the pivoting bolt
31, a section 43 curved about the pivot screw 37
at least one hundred elghty degrees and pref-
erably slightly more, a rearwardly sloping section

9 and a rear flat end §¢ , said rear end 5{ ex-
tending beyond the aperture made by .the fold-
ing upwardly of the guides 36 and resting upon
the rear flat surface 12 of the base 10.

The flat spring 46 projects rearwardly through
an_.aperture 62 arranged longitudinally in sec-
tion 41 of the Z-shaped member 39. The aper-
ture 52 extends from the lower extremity of the
vertical section &1 thereof upwardly sufficiently
to provide clearance for the spring 46 whether
Nor at fts other extreme position. ;

- 'The aperture 52 has such height that it allows
an extra clearance space, so when the screw 43
has been turned in the Z member its full limit
of adjustment, such extra clearance will allow the
beam magazine to be elevated by hand a dis-
tance greater than its ghest mechanical ad-
Justment. .- ‘ . )
* If and when desired, the adjusting screw .43
may, be omitted. When the adjusting screw is
omitted, the face 42 of the Z member would con-
tact the underneath surface of the flat spring and
hold the beam in an elevated position at a fixed
distance from the base, A modified adjustment

the adjusting screw 43 is at one extreme position i

10

156

20

25

30

40

50

60

70

7R




[

10

20

25

35

40

60

4

means is illustrated in Figure 34. The member

39g has no lower step and has the shape of an .

inverted L. The aperture 52a in the member 3%a
is the same as in member 39. The screw 83a
is threaded into the base instead of the mem-
ber 3%a.
spring 46a is threaded seats itself against the
bottom of said spring. Adjustment of the screw
43¢ will raise or lower the spring 46a from the
base. The member 3%a . pulling against the
spring will thus raise or lower the beam maga-
zine relatively to the anvil.

The aperture 52 in the Z-shaped member 39
combined with the crimping of the spring 46
about the under side of the pivot bolt 31 main-
tains the spring 46 in, longitudinal alinement
between the guides 36 during operation of the
device.

The beam

The beam for the staple driving head may
comprise any suitable core and any suitable
staple guide member. In the machine illustrated,
three different magazine beams are shown. Each
is of what may be called a_skeleton structure.
The staple guide membet in each instance com-
prises a channel member 60 having inturned
flanges 61 at its top edges. The channel mem-
ber 60, by its flanges §1, extends partly over the
bridge of staples in the magazine and completely
about the legs of such staples exposing =& middle
section of the bridge part of the staple between

_the inturned edges of the flanges 61.

In the form of the invention shown in Figure
1, there may be struck up from the botiom of
the channel member 60 at spaced intervals sup-
ports 62 comprising first a vertical section 63
and then a horizontal section 64. ~Supports 62
may be all struck up in one direction or the di-
rection of different supports may be reversed as
is shown in Figure 1, in which figure the front
and rear tongues 62 project toward the rear of
the channel while the intermediate tongue 62
projects forwardly. The number of supports 62
is a matter of choice.

In the form of the device shown in Figure 1,

there is a tongue 65 at the front of the channel
member which is turned upwardly at a right
angle. Such member provides a part of the
staple discharge chute or channel, guiding the
bridge of the staple at the back edge thereof
from its position at entry into the discharge
chute to the bottom of the magazine. The bot-
tom of the beam magazine or channel member
68 also comprises the bottom of the discharge
chute.

Disposed upon and riveted or otherwise se-
curely fastened to the upstanding tongues 62
is a strip 66 upon which staples ride. The strip
66 is counter-sunk either for its entire length by

! the formation of a groove therein or at spaced

intervals to receive the heads of rivets &7 or other
fastening means inserted therethrough and

‘through the horizontal section 64 of each of the

tongue members 62. In this manner, the fas-

‘tening means 61 are positioned out of the path

of the staples as they are prepelled along the

magazine from the loading or rear end thereof -

"- to Lhe discharge or front end thereof.

70

76

Reversing the direction of one or more of the

tongues 62 lends resistance to collapse of the
members by a longitudinal relative movement
thereof and substantially prevents any such
movement under normal strains.

The front end of the member 66 is seated upon

The member 39a¢ through which the’

2,103,551

the upwardly turned tongue 65 of the channel
member 60 which latter has a central groove for
the reception of the grooved portion of the staple
supporting member 66.

In the form of the invention shown in Figures
5 and 6 the channel member 60c possesses no
upstanding tongues but has an upstanding front
end 65a forming a part of the wall of the staple
discharge chute. The staple supporting member
66a at spaced intervals therealong has down-
wardly projecting tangs or tongues 62a, the
tongues 62a being of a width less than the width
of the channel member 68a and resting upon the
inner surface of the closed section of the channel
member 60c¢. Rivets 61¢ are inserted through
the tongues and channel members, 62a, the outer
end of the rivet being flush with or countersunk
upon the under side of the channel member 60a.

In the form of the invention shown in Figures
7 and 8, both the channel member 60b and the
staple supporting strip 66b have tangs 62b and
62¢ struck therefrom. Tongues §2b and 62c are
struck in a complemental direction and a rivet
61b is inserted through the paired and comple-
mental tongues 62b and 62c¢, such rivet being
away from the top surface of the staple sup-
porting member ©66b and away from the outer
surface of the channel member 60b.

In the form of the invention last referred to
the staple supporting member 66b has a down-

‘wardly turned tongue 65b forming a part of the

rear wall of the staple discharge chute, such
turned down portion G5b is substantially as wide
as the space between the legs of a staple and
terminates in a narrow section 69 inserted in a
slot or complemental groove 10 in the front end
of the channel member 66b. .

“The structure shown in Figure 8 may be-em-
ployed in the structure illustrated in Figure 5.
Member 66a may have a slot or other means
to receive the upper end of section 65a and fit
therewith in a manner to prevent the part 65a
from being bent away from the discharge chute.
If bent away, this would enlarge the chute and
cause the device to jam. :

There is thus provided in any one of the three

N
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forms of beam which have been described and
illustrated, a skeleton beam comprising two mem- -

bers, cne member guiding the staples, the other
member supporting the staples, and one or the
other of the members supplying a section of the
rear wall of the staple discharge chute.

At the rear end of the beam'in any of the
forms of the invention shown, two wings 38 par-
allel with the side walls of the channel member
§0 are struck downwardly from the material of
the channel member 60 and through thése extend
a transversely disposed bolt 37 secured in posi-
tion by a nut; the bolt 3T also extending through
the upwardly disposed wings 36 upon the base
member 0. -The bolt-31 is a pivot for the move-
ment of the beam magazine., Parallelism of the
beam and base is maintained by the contacting
of the adjacent faces of the upwardly struck
wings 36 of the base {0 and the downwardly

struck wings 38 of the channel member 60. This

beam and the housing which is secured thereto
is guided over the anvil for registering a staple
in the coyrse of discharge from the staple driv-
ing section of the device with the clenching seats
in the anvil, whether the fixed anvil 15 or the
movable anvil 22. ' - .

In connection with the description of the base
member, a means for adjusting the angular posi-
tion of the beam relatively to the base 10 and
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comprising a flat spring 46 has been described.
There has been a description of the means for
changing such angular position, such means in-
cluding & Z-shaped member 39 extending down-
wardly from the channel member 60, the upper

- horizontal section 40 of such Z-shaped member

‘:“10

resting upon the interior surface of the channel

member 60 adjacent to the aperture formed in

' the channel member 60 by the downwardly strik-

ing of the material thereof to produce the wing

' ~members 38 which serve as beam guides.

15
20
%
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.35

40-
- 81 and identical side sections 82, Through the
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In the form of the invention illustrated, the
flanges 8! upon the channel member 80 have at
their front end upwardly turned ears 12. Ears'
12 are in vertical parallelism and the front edge

‘thereof provides guide means for a staple driver

member ‘which is of the usual flat spring type.
The ears 12 at the front end of the channel 60
act as the rear guide for the driver when said
driver is above the staple strip, and said ears
align the driver with the ejection chute as the

foremost staple is discharged. Thus the ears 12

at the front end of the channel 60 and the tongue
65 also disposed at the front end thereof pro-
vide guide means for the staple driver member
both above and below the strip 8. o

The staple d‘ri’ver ‘housing

At the front end or free end of the beam maga-

zine is a U-shaped housing. The housing 80, as
shown, has a straight bottom edge, a straight
top edge, similarly shaped rear edgés between
the top and bottom edges, pushed in and pushed
out . sections providing guide and supporting

-means for ball bearings and for other purposes,

opposed slots to receive an assembly bar, and

notches. for the reception of tongues upon a-

housing cover later to be described.
The housing 80 generally is of a blank of
sheet metal folded {o provide a front. section

side sectlons 82 and through the side walls of
the channel member 60 there is inserted an elon-
gated double shanked rivet 83, the exterior por-
tion 84 of which comprises a bridge of almost
the- length of the side 82 of the housing. At
each end of the bridge there are tongues 85
which, as indicated above, project through the
housing walls 82 and channel member 60 and are
flattened upon the interior wall of channel 60
to avoid interference with the movement of
staples within' the channel 60.

80 is obtained in which four transverse areas of
support are obtained. The -cross séctional
dimension of tongues 85 is an appréciable por-
tion of the side of the housing. 80 whereby
strength of union is assured. The rivets may

- be made individual (see Pigure 9A) of rectan-
gular or square shape, or they may be round- -

60

05

shaped, or the housing may be spot-welded to

.

Thus a firm -
joinder hetween the channel 60 and the housing

the beam. ' Any suitable fastening means may bs -

employed so long as there is no interference with
the free sliding -of the staples along the beam
magazine. The externally exposed bridge 84 of
the connecting member' 83 provides a convenient

. means for gripping the housing 80 when.it-is

desired to manipulate the device independently
of the staple driver handle as when used as &
tacker. : : .
In the. lower section of the front 8! of the
housing 80, that is, the portion into which the
magazine projects, the front 81 ‘may be forced

- outwardly 'to provide the staple path 8ic. Tha

path 8lc.is of the width of a staple and provides

8

a staple track to the front of the magazine.
The front of the magazine at its sides (see Fig-
ure 11) may rest upon a narrow section 8ib at
each side of the housing, the shoulders 81b be-
ing of the width of the material of the side
members of the channel member 60 which side
members in the assembly of the device are

-forced against sections 81b.

A section 86 of the front wall of the housing
may be punched outwardly from the top edge
downwardly to provide clearance for a rivet used
in securing the staple driver upon the staple
plunger body.

The present device has in the sides 82 thereof

& punched out section 87, V-shaped in cross sec- -

tion, and providing & seat for steel balls. The
balls 88 contact and- guide ‘the plunger in its
downward and upward movements and reduce
the area of the contacting bearing surfaces be-
tween the plunger and the housing. The top of
the housing above the punched-out section 87
may comprise a substantially straight wall sec-
tion, or it may be inwardly bent-slightly as at 89.
The bottom edge of the inwardly punched sec-
tion 89 is the top extremity of the ball seat and
prevents upward escape of the balls 88.°

At the lower end of the ball seat, the ma-
terial of the sides 82 is slit vertically and trans-

versely to provide tongues 90, the tongues 90

being bent inwardly to present a flat end surface
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diametrically of the spherical surface of the -

lowermost . ball to prevent downward displace-
ment of the balls. Sufficient play is had by the

spacing of the balls 88 loosely .between the see-

tions 89 at the top of the race and the inwardly
directed tongues 90 at the bottom of the seat to
permit the balls to freely rotate in their respec-
tive positions within the ball seat as the plunger
is reciprocated.

The rear edges of the side ,wéils 82 of the'

housing comprise an oblique section 81, a short
vertical section 92, a substantially arcuate sec-
tion 93 with a notch 94 therein, and a slotted
section 98 having its lower edge ‘parallel to and

in substantial alignment with the top of the-

flanges 61. Slots 96 are formed in the material

_adjacent the tops of the sides and therebeneath

are two indented or pushed in parts 97 parallel
with ‘the slots 96 but not in alignment there-
with. .

- The staple driver plupyer

In the form of the invention illustrated, the

plunger 100 comprises a -front wall 10f upon

which a staple driving tool 102 is fastened. Mem-
ber 102 may be riveted at spaced intervals there-
along by rivets 108 which ride in slot 86. 'The
upper end of the tool 102 rests under a handle
section 10& of the plunger. The handle section

104 is attached to the plunger 100 in any suit- -

able’ manner. ‘The handle is rounded for the
purpose of providing a ‘smooth and properly

- shaped grip means and may comprise an internal
member 105 secured to the plunger 100 and a

cover piece 108 extending over member 105 and
crimped -to the under side thereof as shown.
‘When desired, the staple driving tool may be

‘fastened at the top and loosely suspended upon

the lowermost rivet, that is, the rivet may be
secured to the plunger but has no head to en-
gage the material of the tool, thus permitting
of .a slight relative movement of the tool in re-
spect to the adjacent wall 101 of the plunger while
the tool is being supported against longitudinal

mov'ement»along the plunger by the body of the
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r%ret on the shank of which it is laterally mov-
able, :

As shown in Figure 1, the plunger driving
tool 102 may be slightly offset to provide clear-
ance, the upper section thereof being more to the
rear of the device than the driving section. The
housing may be offset or pressed out to provide
a clearance space between the driving blade and
the housing, so that friction is eliminated and the
ball bearings act as the guiding means.

It will be noted in Figure 20 that the corners '

of the staple driving tool 102 are beveled at 102a.
The bevel extends inwardly to a point removed
from the eénds of the bridge approximately equal
to the diameter of the legs of the staple. By
removing the corner sections 102e¢ of the staple
driving tool, the body thereof is brought to bear
upon the bridge of the staple intermediate the
legs thereof so that when considerable resistance
is offered to the passage of the staple legs
through material within the throat of the ma-
chine there will be a slight deformation of the
staple bridge, such deformation being illustrated
in Pigures 21 and 22 which show staples driven
therefrom. The staple in Figure 21 has closed
ends and that in Figure 22 hgs spread-apart ends.
The deformation is somewhat exaggerated in the

figures but shows the shoulders or humps which.

are produced in the bridge of the staple adjacent
the legs when resistance is had to the passage of
the staple through thick or tough material. Fig-
ure 20A illustrates a second way of producing the
same result. This is done by notching out the
corners of the blade. . .

In Figures 20 and 20A, the driver has its cor-
ners removed. This allows that portion of the

" bridge of the staple just over its légs to become
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forced into or seated into the cut away sections
of the driver, as shown in Figure 20. This pre-
vents the legs of the staple from backing up. It
prevents the material of the legs from flowing into
the bridge portion to buckle the bridge under the
driving strain of the legs as they are forced into
and through material. 'This method of support-
ing the bridge from buckling or collapse elimi-

nates the use of the commonly employed spring

means or mechanically controlled means for the
same purpose. : )

Integral with the front wall 101 of the plunger
are side walls 10T, Walls 10T comprise two sec-
tions 108 and #09 which sections are comple-
mental to and opposed to the punched ouf sec-
tions 87 of the housing 80. The angular sections
108 and 109 of the plunger project inwardly to
provide the opposite walls of the ball race here-
tofore described. .

The rear wall of the plunger at its bottom com-~
prises parallel flanges 110 and Iil depending
from: the side members 1071. The flanges 110 and
111 come into close proximity at their contiguous

edges and may actually contact. At the top, the’

rear wall of the plunger comprises flanges 112,
113, and {14, the flanges 112, 113, and 114 being In
. vertical plane forward of the vertical plane of
flanges 110 and 111. Because the side walls of the
plunger project rearwardly at their bottoms a
distance greater than they do thereabove, the
flanges 110 and 111 provide a transverse step 115
extending completely across the rear wall of the
plunger. Step (15 is a stop means cooperating
with an inserf member hereinafter to be de-
scribed. The bottom edge of the plunger is

. notched at {16 in each side 107 to receiye the

75

lowermost section of a spring guide, also later fo
be described.
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Flange {18 is separated from flange 110 by
slot 117 and has a horizental bottom edge fi8
and an oblique top edge 119, the material be-
tween the top edge and the bottom edge having
teeth 120 therein.. Above the top edge {19 of
flange 113 is a triangular space which extends
into a- substantially rectangular space between
flange (13 and flange i14. TFlange {12 defines
the top of the triangular space and flanges (12
and 14 may contact at their contiguous edges.

Within the plunger 100 is a spring housing 125.
This may comprise a strip of relatively thin ma-
terial folded into 2 U-shape. The closed section
of the U is at the top of the plunger and may rest
upon the under side of the driving handle. It
may be riveted or otherwise fastened if desired.

Each leg 126 of the member extends down-
wardly of the plunger at the side thereof, fitting
snugly upon the interior face of the side walls of
the plunger. At the bottom of each leg is a slot
{21 in alinement with the notches (16 at the
bottom of the plunger, each slot 127 extending
upwardly of the leg i26 a distance equal to the
height of the bifurcated end of a spring guide
member shortly to be described. -In the form of
the spring housing illustrated, the width of the

. legs 126 at the bottom is greater than at the top

to compensate for the difference in plunger depth
at the top and bottom of the device.

Within the plunger 108 is a coil spring 130,
The upper end of spring 130 engages the closed
section of the spring guide housing 125 while the
lower end thereof extends over the leg 13{ of an
inverted Y-shaped member (32 comprising the
spring guide member. The spring (30 rests upon
shoulders {33 formed ‘adjacent the bifurcations of
the spring guide member 132, the bifurcations
{34 terminating at the bottom of the device in
projecting lugs 135 and which are of a width
equal to the width of the plunger 100, the lugs
135 resting upon top of the flanges 61 of the
magazine guide member 60. Shallow slots to re-
ceive the ends of the spring guide member may

(&
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be formed in flanges 61 but these are unnecessary. )

The main body of the bifurcated section of the
spring guide member has parallel edges which
engage the interior side walls of the plunger ex-
tending upwardly in the slots {271 in the spring
guide housing member. In this manner, the
spring (30 is maintained against collapse or
buckling and made to exert its full force in a
unidirectional manner at all times.

The spring guide member 125 prevents the Y-
shaped member 32 from turning and dropping
between the flanges of the magazine guides. If
thus prevents interference with the staples. The
spring about the stem of the Y-member and the
slots of the guide member maintain the Y-mem-
ber from displacement within the piunger.’ When
desired, the spring guide member (28 may be
eliminated and the notches 116 in each side 107
of the plunger may be carried upward. The Y-
shaped member 132 may thus be guided from
turning and displacement by the plunger slots
{16 and the housing walls. In such a structure,
the spring would be guided by the inside walls
of the plunger and by the stem of the Y -member.

" THe full stroke mechanism

In the present device, the full stroke mecha-
nism in its entirety is disposed upon a removable
rear wall 140 of the housing. The wall (40 may
provide a bearing surface for the rear wall of the
plunger. When the member 140 is used as such,
the ball bearings are removed and the plunger
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possesses a sliding fit within the housing walls,

The member 140 supporting the full stroke
mechanism comprises two flat vertical walls 141
and 142 parallel one to another and separated
by a transverse slot 143 which extends into the
flanges of the member. The lower wall i8] is
rearwardly offset from the upper wall 142. The
upper wall 142 at its top edge and at its lower
edge has rectangular slots 144 and 145 therein,
the lower notch 144 providing a space for the

- movement of a pawl into and out of engagement

with the teeth 120 upon the rear wall of the
plunger 100. The upper notch 145 provides
clearance for the pawl mounting means.

Integral with the walls of the plunger guide °

Insert member 140 are side members 147 which
project to the rear of the housing. . The upper
extremity of the side members 147 is parallel with
the top of the wall 142, The side walls at the
top are of greatest width and at 148 slope oblique-

- ly rearwardly in a complemental parallel rela-
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tionship to the wall 91 of the housing mem-
ber 80. : :

. There is a shouldered section (49 upon the
rear edge of side members 1471 which cooperates
with a magazine follower spring anchor member
later to be described,

Through the wider section of the side walls {47
are slots 150 which are complemental to the slots
96 in the side walls of the housing. .

The back edges of the side members 147 ex-

‘tend downwardly beyond the lower edge of the

transverse bearing ‘wall 141 and terminate in
two opposed inwardly offset hook like sections

151, the rear upper face of which are horizontal

and notched, the notches {52 being open from
above. The straight edge upon the rear of the
side members 147 between the wide section and
the hook sections 151 engages the inwardly pro-
Jecting parts 97 in the housing side walls to de-
termine the position of the insert member 140,

the indentations 97 providing anchoring means’

for the insert member 140 and preventing any
rearward motion thereof so that the member 140
accurately guides the plunger,

Between the sides of the insert member and
transversely of the member 140 is a shaft 158.
At one side thereof and in registry with the up-
per notch 145 in the wall 142 is a spacing washer
I186. Immediately adjacent thereto is:the pawl
157 which is loose upon the shaft 155. ) .

Between the pawl 5T and the opposite wall
147 and surrounding the shaft 155 is a coil spring
158 one end 159 of which is anchored upon the
wall 142,
body -of the pawl 157 and engages the side of a

" laterally projecting stirrup 161 on-said pawl §51

70 .

‘there being a groove 162 across stirrup (61 to
end of the spring against displace- -

maintain the
ment. .

. Normal t6 the stirrup 161 the pawl 157 has a,

tooth 63 the end of which is adapted to engage

in the teeth 120 in the rear wall of the plunger.

One side of the lower rectangular slot™ 148. ar-
rests the lateral movement of the paw! 157 -in one
direction, such member being freely displaceable
In the opposite direction within the confines. of
slot 144 while being concurrently movable about
the shaft 155 on which it fits loosely. .

When the plunger is in its uppermost position,
the lower offset section of the plunger wall at
step 115 engages the upper offset wall 142 .of

" the insert member, the confact of the two walls

at their offset sections limiting the upward move-

‘78 ment of the plunger. Whether the insert mem-

.angularly thereto.
157 is such that it is freely movable in the cycle

The other end 160 is parallel to the -

7

ber 140 is closely fitted to the plunger to act as

a rear guide for the plunger, or there is a clear~

ance space between the members and the ball

~ bearings act as the guiding means for the plung-

er, the offset section 182 acts as a stop for the
plunger. o .

When in such position, the pawl 157 is out of
engagement with the teeth 120 on the plunger
wall. Immediately a downward movement of
the plunger is made, the pawl 157 is moved by a
camming action first to the rear, and then along
the back surface of the plunger wall and into and
over the teeth 120 one by one. If the downward
movement of the plunger is arrested, the pawl
157 will engage one of the teeth 120 upon the
plunger wall to arrest a retractile movement.
The plunger will remain locked against upward
movement until a full down stroke is completed.

10
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As the plunger proceeds downwardly, the pawl .

151 travels over the entife rack of teeth 120.
At the completion of the stroke, the pawl 157
drops into the horizontal slot between flanges
112 and 113 in the plunger rear wall. As the
stroke of the plunger is completed, there is only
one direction in which the plunger may be moved
and that is upwardly. Because of the coil spring
130 within the plunger 180, the plunger 130 will
retract the instant pressure is released therefrom.
As it reiracts, the pawl 157 is removed angularly
by the oblique edge 119 away from the teeth
120 and guided into the vertical slot between
flanges 113 and 114 and into the slot just above
step 115 where it remains until the close of the
upward movement of the plunger. _
It then moves into alignment with the teeth
by lateral projection in the slot between flanges
119 and 113. The pawl 157 during these move-
ments rotates about its axis, the shaft 155, and
The mounting of the pawl

just described to make each downstroke com-
plete and with complete freedom on the upstroke
after the downstroke is complete. The pawl can-

not again aline itself after a full down stroke.

has been made with the teeth 120 until g com-
blete upstroke is completed so that once a full
down stroke is completed, the device will remain
inoperative until a full upstroke is had at which

_time a staple is discharged from the magazine
‘into the magazine discharge chute.

The shaft 155 upon which the pawl 157 is
mounted is held into place in the member 140
by the housing walls 81 as the member 149 is in-
serted therebetween. The shaft 155, however,
including the full stroke mechanism, may be as-
sembled directly upon the housing walls 81 and
an opening cut into the side walls of the insert
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member (40 to clear the shaft 155. The former

construction is preferred because the full stroke -

mechanjsm may be assembled upon the insert
member (40, and the follower spring and its
mounting, later to be described, may also be
assembled upon such insert member. The unit
including the. insert member, the full stroke
mechanism, and the follower spring may then
be inserted between the side walls of the housing.

The insert member 149 acts as a spacing mem-
ber for the housing walls. As previously stated,

it may or may not form the rear bearing for

the plunger., It does form a stop for the plunger
in its upward movement, a mounting for a full
stroke mechanism, and also a mounting for hold-
ing & member having a spring coiled thereabout
to operate a staple follower: -. '
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. with the top edges of the insert member_ and

8

In the assembly of the device, the piunger
is first positioned with the spring 130 therein
and the spring guide 132 is disposed upon the
flanges 61 of the magazine. The spring guide
is then made to enter the slots within the spring
housing 125 to prevent it from turning. Insert
149, including the full stroke mechanism, and

‘which may or may not include the follower

spring and its mounting, is next positioned by
moving it inwardly of the device at the upper
sectfon of the housing so that the vertical rear
edges . thereof seat to-the front of the lugs 97

the top edges of the housing registering.

The inwardly offset portions of the side walls
of the insert member 140 facilitate the insertion
of said member (40, the offset portions clearing
the indented lugs 97 of the housing walls 82. .

"When in this position, an assembly bar or bolt
{10 is inserted through the registered apertures
96 and {50, the member 170 having a béveled

. front end (71 to facilitate insertion. At the other

40

end 112, the member 118 is enlarged to limit
inward movement and to provide a handle. . At
the center of the body of the assembly bolt {10

there is a threaded hole 113, the purpose of which

will later appear.
Magazine follower and spring

The magazine follower and magazine spring
may be conveniently assembled one with the other
and sold as a separate and replaceable unit. The
follower itself comprises a channeled member
-180 having an offset section 181 at its rear. The

flanges and cross section of member 180 ride on’
member 66 and are held in position by member

60 and flanges 6f. To the offset section 181 a
handle 182 is riveted. The handle comprises a

front transverse body part 183, side members

184 that extend rearwardly to provide grip pieces
185, and a forwardly extending narrow section

{86 having a transverse horizontal slot 187 in

which the end of a magazine spring 188 is an-
chored by 2 staple or other suitable means after
being folded upon itself and inserted through
the slot 181. A staple (89 similar to that em-

_ployed inthe device with its ends clenched pro-

vides a satisfactory anchor,
The other end of the spring 188 is coiled about
an anchor member (90 which comprises side

 members 181 having two parallel tross bars 192
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- 188 is coiled.

70.

and 193. The end of the spring {88 may be in-
serted between the two cross bars (92 and (93
and fastened in any suitable manner customarily
used by those skilled in the art, The spring is
then coiled about the outer surfaces and edges
of the cross members 192 and 193. - -

In place of the annular member, a T-shaped
member 194 may be inserted through the slot
between the two croes members 192 and 193 in
conjunction with the end of ‘the spring 188 as

shown. The stem 185 of the T-shaped member.

forms a rest for the inner. lamination of the
spring and the cross bar 196 of the T-shaped
member forms a core about which the spring

The spring anchor 188, in its assembled posi-
tion, has a substantially vertical body compris-
ing the side members {8f and a forwardly dis-
posed lower end divided into three sections 197,
198, and 189. Section 199 is narrower than

. sections 197 and 198. The forwardly projecting
" oblique section ‘1971 is of reduced breadth and

%

terminates  in the downwardly projecting sub-
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stantially vertical section 198 at the end of which
are the tongues 199. Tongues (99 are inserted
between the material of the hook-shaped part
{5 of the insert member (48, a section of the
part 198 being disposed in the vertically ex-
tending notches (52 in the hook-shaped part 151.

The top edge of the spring anchor 190 at its
corners has shoulders 208 adapted to be inserted
under the shoulders 149 of the insert member.
At the top of the spring magazine anchor (90,
there are two inwardly directed tongues 201
which are spaced apart a distance less than the
width of the spring (88. The tongues 201 pre-
sent barriers against the escape of the spring

188, and thus the spring 188 may not unwind

once it has been coiled. The space between the
lugs or tongues 204 is such that the convolutions
of the spring may be inserted therebetween one
or more at a time when slightly twisted. The

- outer surface of the lugs 201 is beveled to fa-

cilitate the insertion of the spring from either
direction. )

The upper portion of the spring support 190
is adapted to rest upon the edges in the insert

member 140, the upper outer edge of the spring 2

holding member 190 being adapted to be seated
under the shoulders 148 when the lower end of
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the spring support member is disposed in the -

hook-shaped sections 151 of the insert member,

the shoulders maintaining the spring support .

member (90 against vertical displacement.

The support member {30 may be guided lat-
erally by its shoulder parts 199—200 interfitting
with the insert member {40, or by its outer edges

190a, 191q fitting between the housing walls 82, %

Under the influence of the coiled spring 188 the
member 190 tends to rotate in a counter-clock-
wise direction about the shoulder parts 199 and
with a force greater than the resulting rearward
lateral pull placed on the cross bars 192—193
when the free end of the spring is pulled rear-
wardly. Thus, by hooking the shoulders 199
within the hooks I51, the upper shoulders 200
will snap forwardly into place and nest within
the shoulders 149 on the member (40 to main-
tain the member 190 in its proper place without
other fastening means. To remove the member
180, the top portion is tilted rearwardly until it
has cleared the shoulder 149, and then the mem-

ber may be lifted upwardly and out of the hook ;

portions of member (40.
The side members 184 of the staple follower are
in parallelism with the side walls of the housing

10

and are adapted to be drawn along fthe beam .

magazine as it is emptied until in contact with 5

the material comprising the slotted part 95, such
engagement arresting the advancing movement
of the follower {80 with the front end of the
staple follower 180 at the end of the magazine
beam but not depending into the staple dis-
charge path or chute. . )

_The housing walls 82 extend upwardly and
above the guide member 60 of the magazine at
98a. In loading.staples into the magazine, the
follower is withdrawn from the magazine and
placed between the housing walls at 95a. This

‘prevents the follower from slipping from the .

top surface of the flanges 61, and also prevents
the edge of the follower entering the space be-
tween’ the flanges 61 and interfering with the

- staple track as the staples are being loaded on
said track. :

To complete the assembly of the device, a
cover plate 202 is secured upon the housing. The
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cover plate 202 comprises a body shaped at its 75
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edges to be complemental to the edges of the side
of the housing upon which it rests. At its lower
end it has two inwardly projecting tongues 203,
one at each side. The tongues 203 comprise a

wide and short section which is adapted to be.

inserted into the notches 94 in the housing and
2 narrow and long section which projects there-
beyond and engage at one edge the interior of the
housing to prevent lateral displacement of the
cover at its bottom.

Adjacent the top of the cover and upon the

- cblique section thereof are ears 204 which are
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folded inwardly to fit snugly over the oblique
section 81 in the side walls of the housing. The
ears 204 facilitate positioning of cover upon the
housing member and prevent lateral movement
thereof at the top. For assembly purposes, the
ears 204 aid in positioning the cover ang prevent
the side walls of the housing from spreading. -
An aperture 205 in the vertical section of the

- cover is in registry with the threaded hole 173 in_

the assembly bar (78, A screw 206 may be in-
serted through aperture 205 and into threaded

~hole 173. When so inserted and run home, the
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screw 206 firmly secures the cover plate in posi-
tion and prevents disassembly of the device.
The cover plate, when locked into position,
maintains the member 190 against accidental
displacement. The holding means for the cover
locks the entire mechanism and the parts with-
in the housing 81 (éxcept the magazine) in as-

sembly. The assembly bar (70 may be round or_
square shaped and it'may be made of tubing or

other material shaped to hold the insert member
140 into position_.

The s{itter

As shown in Figure.l, the stapling machine
may be supplied with a slitting member. Such
member comprises two spaced laterally project-

" ing and vertically alined. bosses 210 riveted to
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the outside of the front -wall 81 of the housing
by rivets 211 countersunk to prevent interfer-
ence with the staple driving tool. Slidably. se-
cured for lateral movement only along the bosses
210 is a positioning rack 212. A slitter member
214, having its lower end provided with a cut-
ting edge or blade 213, is carried by and verti-

cally adjustable along the bosses 210 between the .

positioning rack 212 and the wali 81 by means

.of elongated slots 216 contained thérein. As in-

dicated at 215, the rear face of the positioning
rack 212 and the forward face of the slitter mem-
ber 214 are provided with -complemental racks
or interlocking teeth. It will be seen that with
the positioning rack 212 pressed inwardly against
member 214, the interlocking teeth 215 will pre-
vent vertical movement of the member 214 with
respect to the wall 82, but upon moving the posi-
tioning rack 212 laterally away from the wall 82
vertical adjustment of the member 214 is per-
mitied. The lateral movement of positioning
rack 212 is controlled by screws 217 threaded in
the bosses 210." Upon operation of the plunger
to drive a staple against.the anvil, the beam-will
be depressed so that cutting edge or device car-
ried by the slitter member 214 will then be forced
into engagement with an appropriate shearing
edge carried by the anvil or base thereby causing

slits to be cut in the same material through which

the staple is being driven. S

As shown in Figure 19, a shearing edge 218 is
provided upon the front body section of what-
ever anvil is used in the device. The edge 218
normally is transverse of the base of the ma-

chine and in registry with the complemental
straight back edge of the slitter blade 213,

A plurality of slitting members are shown.
That in Figure 1 provides g slit parallel to the
inserted bridge of a staple, the relative position.

~ of the staple and of the slit being shown in Fig-

ure 13. In that figure, there is a bag 220 the end
of which has been folded over as is shown in
Figure 14, the folded-over section being held in
position by the staple 221, and the slit 222 ex-
tending through the body of the bag and through
the folded-over section to provide means for
readily hanging the bag.’

In Figure 15, another form of slitter is illus~
trated. The slitter 230 comprises a main slit-
ting member 231 and a plurality of smaller slit-
ting members 282 spaced apart one from.an-
other. .Such member produces upon a bag with
a Ifolded-over end the effect illustrated in Figure
16, in which 233 is the clinching staple, 234 is
the long slit and 235 are the short .slits. The
end of such a bag may be readily torn from the
body thereof for the purpose of opening, the
long slit 234 providing means for hanging the
bag.

In Figure 17, another form of slitter and a
complemental anvil are illustrated. In such form
of slitter, there are two penetrating sections 240
gnd 241, one at substantially a right angle to the
other. - In the anvil complemental thereto there
are two slitting edges 242 and 243, one transverse

- of the base and the other longitudinally thereof.

When such slitter and anvil are employed, a
result such as is illustrated in Figure 18 is ob-
tained. In said figure 244 indicates a bag hav-
ing in back thereof a turned under section, 2435
is a staple securing the turned-over section
against the body of the bag, and 246 is the T-
shaped slit which is obtained by the use of the
slitter and anvil shown in Figure 17. :
" Figures 26, 27 and 28 illustrate new types of
staples and Figures 29, 30 and 31 show in cross-
section -discharge chutes suited for use there-
‘with with a staple of each of the types men-
tioned. 'The staples disclosed in Figs. 26, 27, and

"+ 28, form a part of a divisional application Serial
. No. 39,247, filed September 5, 1935, by William

G. Pankonin, for Staple and staple strips. Each
staple has its bridge portion formed laterally to

_correspond with the shape of the discharge chute.
“There may be a slight ‘difference between the
- shape of the staples and the shape of the dis-

charge chute at the lower portion of the latter
to cause a slight. friction upon the staple and
hold it from. accidental displacement from the
chute. Only a staple shaped to correspond with
-the discharge chute may be used.. If a straight

-sided staple or any other shape used other than
“the shape of the ‘chute, it will be cut into pieces
by the driving tool which correspaonds in shape .
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to the chute. The staple thus would be made

useless. The staples A, B, and C shown in Fig-
ures 26, 27, and 28 are cemented together in the
usual manner. It will be noted that by forming
the bridge portion as above described the effec-
tive width, i. e. total space contained between

two parallel planes touching theé outermost ‘side’

85

surfaces of the bridge portion, is increased with- ‘

out materially increasing the amount of mate-
rial in the staple. 'This provides for & more sta~-
ble engagement between the driving tool and the
bridge of the staple -aiding in maintaining the
legs in vertical alinement with the driving tool
during the driving operation. Further, the lat-
‘eral interfitting of the staples aids in preventing
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_ point above the bottom edge of the plunger equal -

%

10

‘misalinement 'wh‘env assembled into strip forma-’
tion. ' ) o

To form the modification of the ejection chutes °

as shown in Figs.
mechanism illustrated
omitted from the front
‘housing
(Figs. 1, 2, and 3) is then formed with a cen-
trally located, vertically extending, V-shaped for-
wardly faced indentation (see Fig. 29) extending
from the bottom of the section 81 to a point
opposite the bottom of the plunger 100 when'the
latter is in its raised position. The front edge
of the strip 66 is provided with a v-shaped pro-’
jection (see Fig. 29) complemental to and spaced
from the indentation formed in Section 81, the
spacing being substantially equal to the thick-
ness of the bridge of staples for which the ma-
chine is designed. A similar complemental pro-
jection in vertical alinement with the projec-
tion in the strip 66 is formed and extensive of
the tongue 65 at the front of the channel mem-
ber 60. The staple driving tool 102 is provided
with a vertically extending centrally located V-
shaped indentation and projection complemental
to the projections and indentation above referred
to. This extends from
point on the driver adjacent the bottom of the
plunger. 100; To form the structure shown in
Fig. 30 substantially the same modification of
the structure described with respect to Fig 29
.and applied to the parts shown in Figs. 1, 2, and

29 to 31, inclusive, the slitting
at 212, 214 In Fig. 1 is
wall 81 of the U-shaped

3 is followed. In place of a single v-shaped in-

dentation there are three indentations, the cen-
tral indentation facing rearwardly and the sym-
metrically positioned side indentation facing for-
wardly. It .should be noted that in addition to
the changes noted above, it is necessary to ex-

tend the . centrally positioned and rearwaxdly ¢

facing indentation in the driving tool 102 up-
“wardly from the bottom edge of the plunger to
s point distant thérefrom equal to the distance
of travel of the plunger during a complete down
stroke. In connection with the above, the for-
ward wall 101 of the plunger 100 is likewise formed
with 2 centrally positioned and rearwardly fac-

ing indentation’ coextensive and complementalJ :
. with that formed in the

A driving tool (02 above
the bottom of the plunger. This is necessary to
n' plunger tool and
housing. In forming the-modification shown in
Fig. 31, the front wall section 81 has to one side
“of its vertical center line a forwardly faced in-
dentation and symmetrically positioned on the
other side of the vertical center line a rearwardly
faced indentation. The indentations are formed

to the same extent.as that described in relation -

to Pigs. 29 and 30. Likewise the front end of
the strip 66 and the tongue 65 are provided with
a projection and an indentation in proper spaced
alinement and complemental with the respective
indentations in -the wall 81,
forward end of
indentation in-alinement with the indentation

respect to the structure of Fig. 30, the forward
wall of the plunger I8 has an. indentation co-
-extensive and complemental with the rearwardly.
facing indentation formed in the driving tool 102,
it being remembered that with respect to the
rearwardly facing -indentation it must extend
. vertically from the driving edge of the.tool to &

to the length of the down stroke of the plunger.
When a staple having its bridge formed lat-

80. The front section 81 of the housing -

- 99). Such projection

the driving edge to the.

as they are deformed to

- shown in full

In addition, the
the fiange 81 is provided with an -
“pent downwardly into
in tongue 65 and strip 66. 'As described with -

‘base 380 and being
_1arged end 310 of section 308.

','mounted on base 300,

2,108,551

erally to conform with the indentations and pro-
jections of any of the modifications shown in Figs.
29 to 31 inclusive is being driven, any tendency
of the metal comprising the legs to flow into the
‘metal comprising the bridge’
without buckling the bridge. This is because the
compressive forces set up in the bridge will occur,
due to the lateral deformations, at-points more
closely spaced than in the case of a straight bridge
of a staple having its legs similarly spaced. Hence
the tendency fo buckle is lessened. . Morcover,

the interfitting of the lateral deformations on’
‘ the bridge of the staple with the indentations of

the discharge chute will effectively, by reason.of
friction therebetween, prevent.the central portion
of the bridge from berding downwardly in ad-
vance of the driving tool during the driving ac-

tion.

Staple A comprises & bridge having an offset
projection which extends forwardly (see Figure
may be at the center or at
one side of the center. The-staple may be of
pent wire or it may be stamped from sheet ma-

" terial.

In staple B the bridge
jections thereon and it is “designed for use
a chute like that shown in Figure 30. .

Staple C has two projections, one forwardly

has a number of pro-
4in

extending and the other rearwardly extending.’

Such staple is reversible in' the machine (Figure
31); that is, strips may be fed in with either end
of the strip frst. .

Figures 35 and 36 illustrate a new combina-
tion of anvils. Base 300 has thereon a perma-
nent anvil 30f. The clenching seats in anvil 301
may be for bending thelegs of the staple in-
wardly. ‘The base 300 has slots 302 and 303 there-
in. The rear wall 304 of anvil 301 preferably is
sloping as shown. L . :

A sliding member or anvil 305 is mounted cn
base 300. Member 305 at its front end has clench-
ing seats 306. These are disposed at the edges of
the member 305 and
legs of a staple.. The seats 306 are short and the
ends of the legs of a staple ride out of the seats

portions of the staple legs which rest in such
seats at the termination of the clenching opera-
tion: . The bottoms of seats 306 are offset from
the adjacent material of rigid anvil 301 so as
not to interfere with the clenching operation and
to control the shape of the staple. A clenched
staple in seats 306 has-its legs projecting well
beyond the lateral edges of member 305. ,
Member 305 has at. one side (or both, if pre-
ferred) , a finger piece 307 which facilitates move-
ment of the member longitudinally of the base
300. Finger piece 30T also assists in lifting the
member or anvil 305 from its inoperative position
lines in Figure 36 to its- operative
position shown in dotted lines in the same figure.
A T-shaped section 308 of material of the
‘member 305 is cut from the body thereof and

base 308, a spring 309 encircles the upper part
of section 308, engaging the “under surface of
held in position by the en-

will be prevented

are adapted to spread the
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make room for the upper .
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the slot 302. Beneath the -

65

At the rear end of member 305 is an extension .-

311 which projects downwardly jnto slot 304 to

_limit forward and backward movement -of mem-
ber 305.

Forward movement of member 305
positions clenching seats 306 in registry with the
staple discharge chute of a staple driving head
but not shown in Figures

{J



10

2,103,551

35 and 36. 'As generally indicated at 313, the
member 305 may be provided with a projection
selectively fitable into a plurality of recesses
formed in the top of base 300 for the purpose
of maintaining the member 305 in either its op-
erative or inoperative positions. The spring 309
holds the member 305 resiliently upon base 300
permitting the member 305 to ride away from
the recesses and upwardly upon and over the
rear wall 304 of anvil 301 to render anvil 301 in-
operative while making movable anvil 305 effec- .

- tive. ‘
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What I claim is new and desire to secure by

Letters Patent of the United States is:
.1, Ina stapling machine, a base, & fixed anvil
in said base; a second anvil pivoted transversely
of said base for movement into and.out of op-
erative position, and a spring - disposed longi-
tudinally of the base and engaging the second
anvil to maintain it in and out of operative posi-
tion. :

2. A stapling machine comprising a base, a
beam magazine, a transverse member for pivot-
ing said. magazine to said base, and a flat spring
intermediate said base and beam, said spring in-
termediate its ends being biased by said trans-
verse member and having its ends normally
resting against said base, and means providing
a lost motion connection between one end of said
spring.and said beam magazine. '

3. In a stapling machine, a base, an anvil, a
beam magazine, a flat spring between said base
and magazine and disposed longitudinally of
the base, a member depending from said beam
and engaging ‘said spring, and means on said
depending member for adjusting the engagement
between said spring and said depending member
to vary the distance between said anvil and said
beam magazine. . .

4. A staplé magazine for use in a staple ma-

" chine having a beam magazine, and comprising

45

50

a channel member, and a strip, the end of said
magazine comprising an angularly disposed sec-
tion of one of said members, and there being be-
tween said members spacing and supporting
tongues struck from the material thereof.

-5, A staple deforming tool comprising a de-
forming member having a width approximating
that of a staple and a thickness approximating
the thickness of the staple, said tool having a
driving end of the width of the staple between
the legs theréof, the corners of said tool being

- removed to allow the end portions of the bridge

55
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* 'housing and said guide having

~portion to seat therein to prevent said bridge

portion, from buckling or- bending as the legs

-of the staple are driven into material or .clinched.

6. In a staple driving machine, a hollow
plunger housing, a spring in said housing, and a
spring basket between the plunger walls and said
spring, said. basket being coextensive with the

plunger walls and movable therewith,

7. A plunger for driving staples and compris-
ing a member havirig spaced-apart walls forming
a hollow. shank, ‘a U-shaped housing in said
shank, a spring within said housing, and a spring

‘guide extending upwardly into said plunger and

forming an interipr guide for said spring, said

relatively movgble -parts.

. 8. A stapling machine comprising: a housing

having a front wall and side walls, a plunger in
said housing, a removable insert member fitted
between said side walls and forming a rear wall

for sald housing, and a pawl resiliently carried

‘Interfitting- and -

11

by said insert member and forming an element
of a full stroke mechanism. ’

9. A stapling machine comprising a housing,
a plunger in said housing and having teeth there-
on, and a rear insert member arranged trans-
versely of said housing and having a pawl pivoted
therein for engaging said teeth said pawl be-
ing movable laterally- of said teeth to cause dis-
engagement therefrom.

10. A stapling machine comprising a housing,

a plunger in said housing, an insert member in -

said housing, and a full.stroke mechanism
mounted on' said insert member, said plunger
and said insert member having opposed com-
plemental offset sections providing a plunger
stop device. ’ .

11. A stapling machine comprising a housing,
2 magazine spring, a suppert for said spring

5

10

15

comprising an H-shaped member, said spring be- .

ing coiled about the cross bar in said member,
means in said housing for holding the lower end
of said H-shaped member, and a shoulder in said
means to receive the other end of said H-shaped
member to prevent its rotation in a direction, un-
coiling - said spring. .

12. A stapling machine comprising a U-shaped
housing, a plunger in said housing, an insert
member arranged -transversely of said housing,
2 locking bar extending through said insert
member and the side members of said U-shaped
housing, and a cover for the open side .of said
housing and having fastening means extending
into said cross bar.

-13. In a stapling' machine, a base, an anvil, a
beam magazine movably mounted upon said base,
a flat spring intermediate said base and beam to
elevate said beam magazine to a predetermined
angular spaced relation to said anvil, and adjust-
ment means cooperating with said spring to vary
the predetermined angle between said anvil and
said beam magazine.

14. In a stapling device, a housing having front
and side walls, a plunger fixedly positioned be-
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tween said walls and having an offset- section,

and an insert member mounted between said side
walls to the rear of said plunger and forming a
rear wall for said housing, said member having

a complemental offset section and co-operating
.with the offset section of the plunger to form a -

stop arresting upward movement of sgid plunger.

“15. In a stapling machine, a beam magazine,
a housing, a spring for moving staples along said
magazine, and a mounting member for said spring
in said housing and comprising a core about
which said spring is coiled and side members act-

ing as side guides for the spring, said side mem- -

bers being provided with inward projections pre-
venting said spring from uncoiling while permit-
ting one end of said spring to pass freely out o

said mounting member.

16. In a stapling machine 6f the type specifled,*

a magazine for staples ¢onsisting of a channel
member having an upturned end and a strip sup-
ported within said channel-member and spaced
from the sides thereof, a housing on one end of
said magazine and defining with said upturned
end an ejection.chute for staples, said strip and

_said.channel member providing a guiding and

supporting means for staples in said magazine,

17. In a stapling machine of the type speci-
fled, a channel member of U-shaped cross sec-
tion,, means withi%svaid channel member com-
prising a track upon'which staples ride in'straddle
fashion, the depending legs of said staples being
only slightly spaced from the bottom - of said.
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_ housing for said mechanism positioned on said
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" gpring means for feeding staples to said driving .

70

" mechanism including ‘& plunger, a housing for .
T said mechanism comprising &

forward- wall of said

“through said side

channel member, said housing extending fo the
bottom of said channel member, and means se-
ecuring said housing to
above the bottom level of staples therein, said
means consisting of double shanked rivets having
their shanked ends flattened flush with-the inner
surface of said channel member.

~18. In a stapling machine, staple driving mech-

-gnism including a hollow plunger having sides, - |

a housing for said plunger having walls adjacent
said sides, sald walls intermediate the top and
bottom thereof having outwardly formed portions
of V-shaped cross section providing a seat for-
steel balls, said sides having inwardly formed
portions of V-shaped cross section providing a
guide, and steel balls in said seat, said guide
slidably ' contacting said balls whereby said
plunger is guided for v rtical movement withinc
said housing. - ’

19. In a stapling machine, means for driving -

staples comprising a housing, an ejection chute
for staples, a plunger reciprocal in said: housing
and slidably supported at the
a staple driving blade having a portion adjacent
the front of said plunger and spaced from the
housing and an extended
portion operable. in said ejection chute, means
for securing said blade to said plunger to allow
slight lateral movement therebetween, said mean
comprising rigid fastening means between the
upper end of said blade and said plunger and &
slidably interfitting stud and recess connection
between the intermediate portion of said blade
and said plunger, said interfitting stud and re-

_cess means permitting relative lateral movement

between said blade and plunger while preventing
relative vertical movement therebetween.
.20, -In a stapling machine, staple driving mech-
anism including a plunger, & housing for said
mechanism comprising & front wall and side
walls, said plunger being -operable between - said
walls, an insert member positioned between said
side walls and providing a rear wall for said hous-
ing, and =& transverse locking bar extending
' walls abd insert member to
hold the latter in rigid position within said hous-
ing. ; o

21, It
anism
mecha:
walls, said plunger being operable between said
walls, said side walls having inward projections
formed thereon, an insert member positioned be-
tween said side walls forward of said projections
and resting thereagainst, said member providing
a rear wall for said housing, and a transverse
locking bar extending through said -side .walls
and said insert member, said bar and said pro-
jections maintaining said insert in accurate and

a stapling machine, staple driving mech-
cluding & plunger, a housing for said’

fixed position within said housing.

29. In a stapling machine, staple driving mech-
anism including a plunger, a housing for said
mechanism comprising a front wall and side walls.
said plunger being operable between- said walls,

mechanism, and an insert member positioned be-
tween said side walls to the rear of said plunger,
said ‘member being provided with a rearwardly
opening notched structure for holding said spring
means within said side walls. :

23. In a stapling machine, staple driving

front wall and side

2,108,651
channel member, staple driving mechanism, &

said magazine at & point

sides thereof and -

jsm comprising a fiont wall and side .

" spring, interconnecting means
portions and said-housing for releasably securing -

" carried by said arm, said

walls, an insert member positioned between said
side walls to the rear of said plunger, spring
means for feeding staples to said driving mech-
anism positioned between said side walls to

‘the rear of said insert member, 2 transverse

locking bar extending through said side walls

‘and said insert member to rigidly secure said

member in position, a cover plate resting on the
rear edge of said side walls, and fastening means
for said cover plate acting upon said bar to hold
it from transverse displacement. .

24. In a stapling machine, staple driving mech-
anism, a housing for said mechanism, a staple
maéazine, means for advancing staples through

said magazine to said driving mechanism com-

prising a member having elongated side portions

"and an intermediate connecting portion, a spring

coiled about said connecting portion and having

one end extending out from the coiled portion, a.:

staple follower attached to the free end of said

walls, said pluriger being operable between said

10

spring, and interconnecting means between said

side portions and said housing for releasably se-
curing said member within said housing, the ten-

sion in the coiled portion of said spring coacting +

with said interconnecting means- to hold said
member in position.

" 95. Tn a stapling machine, staple driving mech--

anism, a housing for said mechanism, a staple
magazine, means for advancing staples through
said magazine to said driving mechanism com-
prising a member having elongated side portions

“and en intermediate connecting portion, a spring
coiled about said connecting portion and having.

one end extending out from the coiled portion,-a
staple follower attached fo the free end of said
spring, interconnecting means between said side
portions and said housing for releasably securing
said member within said housing, said side por-
tions having projections on the inner edges there-
of positioned to engage the outer coil of said
spring to prevent said spring from uncoiling be-
yond a predeterrined limit when tension is re-
moved from said free end. .

26. In a stapling machine, staple driving mech-

" anism, a housing for said mechanism, a staple

magazine, means for advancing staples’ through
said magazine to said driving mechanism com-

. prising a member having elongated side portions
-and an intermediate connecting portion, a spring

coiled about said connecting portion and having
one end extending out from the coiled portion, &

staple follower attached to the free end of said
between said side

said member within said housing, said connect-
ing portion having a slot therein, the inner end
of said spring fitting in said slot, and a
member within- sald slot to anchor said inner
end 6f said spring, said spreader member having

‘vanes ‘normal to . said connection portion and

forming therewith a coiling bar for said spring.

spreader .
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27. Tn a combined stapling machine and slit-

ting device, a base, an anvil on said base having
staple deforming means, a - staple carrying arm
pivoted to said base, staple driving mechanism
arm being movable to-

64

ward said base during a staple driving operation, -

a slitting tool adjustably carried by said arm, said

tool having a V-shaped cutting edge, said anvil
having a. cutting edge in alinement with the
cutting edge of said tool and cooperable therewith
as said arm is moved. toward said base as the
staple- driving mechanism is operated, and ad-
justment means between said- tool and said arm

7(
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to regulate the length of the cut produced by said

tool when cooperating with the cutting edge of

said anvil.

28. In a stapling machme, a base having an

upper surface, staple driving mechanism -asso-
ciated with said base, a fixed anvil positioned on

said surface and having staple deforming cavities’

in alinement with said mechanism, a shiftable
anvil mounted on said base having staple deform=-
ing cavities of different characteristics than
those of said fixed anvil, and means for mount-

- ing said shiftable anvil to permif it to be shifted
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" bridge of the staples, said tool having the corners.

50 ples comp: smg a cha.nnel guide member having - -

to a position overlying and supported on said
fixed anvil to render the fixed anvil inoperative
and the shiftable anvil operative, said means per-
mitting said shiftable anvil to be moved rear-
wardly and downwardly of said fixed anvil to a
position resting upon said surface to render said
fixed anvil operatlve and said shlftable anvil in-
operative.

29.In a sta.plmg machine, a:base ha.vmg an
upper surface, staple driving mechanism asso-
ciated with said base, a fixed anvil positioned on
said surface and having staple deforming cavities
in alinement with said mechanism, spaced ex-
tensions on said fixed anvil, a shiftable . anvil

baving staple deforming cavities of different .
characteristics than those of said fixed anvil, and.

means pivotally mounting said shiftable anvil be-
tween said extensions to permit it to be shifted
to position overlying and supported on said fixed
anvil to render the fixed anvil inoperative and the
shiftable anvil operative, said means permitting
said shiftable anvil to be moved rearwardly and
downwardly of said fixed anvil to a position rest-
ing upon said surface to render said fixed anvil
operative and said shiftable anvil inoperative.
30. Ina stapling device of the type specified, an
ejection chute for staples, a staple driving tool

operable in said chute to drive staples therefrom

and having a driving edge co-extensive with the

of its dnvmg edge removed whereby as said tool
contacts the bridge of a staple during the driving
action the portion of said bridge immediately.
overlying the legs of the staple will be wedged in
said removed portions of said tool to prevent
buckling of said bridge.

31. Ina staplmg machine, a magazine for sta-

13

inturned flanges on the side portion thereof an
elongated strip of metal ‘forming a track upon
which staples ride, said strip being positioned
within said member in spaced relation to its bot-
tom, sides, and flanges, and supporting. tongues
between said strip and the bottom of said mem-
ber to maintain said strip in proper spaced re-

‘lationship to said member;

32. In a stapling machine, a base having an
upper surface, staple driving- mechanism asso-
ciated with said base, a fixed anvil positioned
on sald surface and having staple deforming

cavities in alinement with said mechanism, a .

shiftable anvil mounted on said base having staple
deforming cavities. of different characteristics
than. those of said fixed anvil, and means for
mounting said shiftable anvil to permit it to be
shifted longitudinally to a position overlying and
supported on said fixed anvil to render the fixed
anvil inoperative and the shiftable anvil opera-
tive, said means permitting said shiftable anvil
to be moved longitudinally rearwardly and ver-
tically downwardly of said fixed anvil to a posi-

-tion resting upon said surface to render said fixed

anvil operative and said shiftable anvil inopera-
tive.

33.In a stapling machine, a base having an
upper surface, staple driving mechanism asso-
ciated with said base, a fixed anvil positioned on
said surface and having staple deforming cavities
in alinement with said mechanism, a shiftable
anvil mounted_on said base having staple deform-

10

20

30

ing cavities of different characteristics than

those of said fixed anvil, and means for mounting
said shiftable anvil to permit it to be shifted to a

position overlying and supported on said fixed'

anvil to render the fixed anvil inoperative and
the shiftable anvil operative, said means per-
mitting said shiftable anvil io be moved rear-
wardly and downwardly of said fixed anvil to a
position resting upon said surface to render said
fixed anvil operative and said shiftable anvil in-
operative, said fixed and shiftable anvils each
having a raised portion thereon above their nor-
mal face to increase the distance between mate-
rial restmg thereon to be stapled and said staple

“deforming cavities whereby legs of the staples are
_permitted to be more readllv deformed.

WILLIAM G. PANKON]N.
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. CERTIFICATZ OF CORRECTION. _W14
Patent No.  2,103,551. ) ' December 28, 1937.
WILLIAM G. PANKONIN. '
It is hereby certified that error appears in the printed spe,cific.at_ic
of the sbove numbered patent requiring correction as follows: Page 1, fir:
column, before line 1, insert the following paragraph: '

 The present invention has to do with a staple driving and
clinching machine and its combination witha slitter. Novel-
tles reside in the c_:onstrliction and in the combination of a
meniber of the parts of the stapling device and of the slitter.;

and that the said Letters Patent -should be read with this ‘correction the;_:'e
in that the same may conform to the record of the case in the Paten}:' 0ffice
' Signed and. sealed this 22nd day of February, A. D. 1938..

| . - . _Henry Van Arsdale,
 (Seal) - ) . Acting Commissioner of Patent:



