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1

This invention has to do with means for ex-
tracting or removing a clinched staple. Staple
extracting means of the types alluded to gen-
erally require a portion of the staple lifting means
to be manually urged or coaxed under the bridge
of the clinched staple prior to its extraction. The
principal object of the invention resides in the
provision of a novel and improved staple remover
wherein the lifting means thereof is merely posi-
tioned alongside of and adjacent the bridge of &
clinched staple and thereafter automatically pro-
jected under the bridge on the initial downward
stroke of a slidably guided plunger controlling
means for actuating the staple lifting means.
The invention has as another important object
the provision wof a serviceable staple remover
wherein @ loosely and swingably guided staple
lifter includes spaced staple lifting elements
adapted on the extracting stroke of the plunger
to be shifted automatically linearly and forwardly
and thereafter pivotally and wpwardly. The in-
vention has as another object to provide a staple
remover wherein the staple lifting elements on
the retractive stroke of the plunger are adapted
to be initially tilted or pivoted downwardly and
thereafter automatically shifted linearly and
rearwardly. The invention has as a further ob-
ject the provision of a guard having spaced cam
means coacting with a loose connection for the
swingable staple lifting means to provide for a
compound metion to the latter on the downward
or upward stroke of the slidably guided plunger.
The invention has as a further object the pro-
vision of a pendulum for operatively interconnect-
ing the slidably guided plunger and staple 1ifting
mesns. Other important and functional and
structural features of the invention will appear
from the following detailed specification taken
with the accompanying drawings wherein:

Tig. 1 is a perspective view of the staple re-
mover or extractor according to my invention.

Fig. 2 is a vertical sectional view of Fig. 1.

Fig. 3 is a vertical sectional view on the line
2—3 of Fig. 2.

Fig. 4 is a horizontal sectional view on the line
A4 of Fig. 2.

Tig. b is a perspective view of the guide or guard.

PFig. § is a perspective view of the staple lifter
oF claw. .

Fig. 7 is a fragmentary view of Fig. 2 however
- jliustrating the remover ‘positioned adjacent a
staple to be extracted in which instance the staple
lifter is along one side of the staple but not pro-
jecting under the bridge thereof,
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Fig. 7TA is a fragmentary and enlarged view of
PFig. 7.

Tig. 8 is a horizontal sectional view on the line
8—8 of Pig. 7.

Fig. 9 is g fragmentary sectional view on the
line 9—9 of Fig. 8 illustrating the clinched staple
to be extracted.

Fig. 10 is a view similar to Fig. 7 however show-
ing the automatic projection of the pivoted staple
Jifter or claw under the staple upon initial de-
pression of the slidably guided plunger relative to
the guard.

Tig. 10A is o view similar to Fig. 10 illustrating
coaction of the pivoted staple lifter against the
extruded cam means of the guard on continua-
tion of the downward stroke of the plunger.

Fig. 11 is a sectional view on the line 1{—I1
of Fig. 10.

Fig. 12 is a sectional view on the line 12—12
of Flig. 11.

Fig. 13 is a view similar to Fig. 10 however
showing the plunger completely depressed and the
claw further swung upwardly and completely ex-
tracting the formerly clinched staple.

Fig. 14 is g sectional view on the line 14—I4
of Fig. 13.

Pig. 15 is a sectional view on the line 15—I15 of
Fig. 14, and

Fig. 16 is a bottom view of Fig. 1.

The staple remover or extractor is generally

denoted R and comprises the U-shaped guard or
guide G and the hollow rectangularly shaped
plunger P.

The guard G is a one piece channeled member
having the back wall {8, the forwardly project-
ing side wall {1 having the reentrant notched
portions 12. Integral with the back wall 10 and
closely straddled by the spaced sides or side walls
i1 is the forwardly projecting base 13 embodying
the forwardly extending tapered tongue {4. The
guard may be of suitable sheet metal and the
sides thereof are extruded inwardly to provide
the arcuate and inclined ribs or cams {5 includ-
ing at their upper portions an overhanging bead
or lip 15, -

Struck out of the back wall 10 of the guard
and extending between the spaced sides [ is the
forwardly extending lug (6 having the opening
171 for the reception of the connecting rod, link
or pendulum (8 which has its lower eye or annu-
lar bearing 18 swiveled to the staple lifting means
or claw C rotatably mounted on the fulecrum pin
20 frictionally and firmly retained by the spaced
arcuate ears 21 defining slot 22 (Figs. 3, 4 and
14) the walls of which straddle the lower bear-



2,492,248

ing or eye {9 of link or pendulum (8 to retain and
position the latter along the fulcrum pin 20.

The upper eye or annular bearing 23 of link 18
rotatably or pivotally surrounds a fixed fulcrum
pin 24 carried by the spaced side walls 25 of the
hollow and square shaped plunger or casing P
which is slidably guided on and by the sides 1
and back wall 10 of the guard G.

Seated on the forwardly extending lug 16-and
surrounding the shank of the connecting rod or
link {8 is the normally expanded helicoidal spring
26 having its upper end abutting the fixed ful-
crum pin 24 and its lower end abutting the lug
16.
downwardly relative to the guard G the spring
26 is compressed . Upon removal of manual pres--
sure from the plunger, spring. 26 automatically
elevates the plunger P to its normally raised po-~
sition (Fig. 1). The cap 271 has a depending
square shaped boss 28 provided with a peripheral
groove: 28" for frictionally receiving and inter-
locking with rib or detent means 28'’ of the
plunger. The cap serves.as a closure having the
depressed knurled portion 29 which with- the
knurled portions 30:on the sides 25 of the plunger
facilitates gripping and actuating the latter.

The connection defined by lower eye- {& of the
connecting: rod or link: {8 and. the fulecrum pin: 28
fixedly carried by the spaced ears or bearings 21
of the: claw or staple lifting means C, may be
said to be pivoted: or tiltable, that is, when the
slidakle plunger is depressed the upper portion
of the claw is. piveted downwardly and when it
retracts: the upper portion of the claw is carried

upwardly. On pivotal displacement of the claw-

it is guided: between the spaced sides I of the
guard. Or i other words, the retaining ears 21

of the swingable claw C are closely straddled by

the spaced walls I:f of the guard G. These ears
2{ are integral with the lateral extending shoul-
ders: or wings 31 of the claw €. The shoulders
31 are movably guided and closely straddled by
the-spaced sides kI of the guard;

The staple lifter or claw € is a one piece sheet
metal member preferably made in progressive
dies and its upper part which embodies the shoul-
ders'or wings 31: and the spaced ears 21 is:slightly
arcuate as illustrated and depending therefrom is
the substantially rectilinear reduced porticn or
shank 32 terminating in the spaced hooks or
staple lifting elements 33 having the tapered and
substantially flat feet: 24.

Integral with and depending from the shoul-
ders or wings 31 and dispesed. rearwardly of the
shank 32 are the spaced arcuate shoes or bear-
ings 35 loosely, rotatably and in part surrounding
the fulerum pin 3§ fixedly carried by the spaced
sides { | of the guard G which also slidably guides:
the frant and rear walls 3T and 38 of the plunger.

Normally the rear portions of the U-shaped
and in part arcuate shoes or bearings 35 of the
claw C are appreciably spaced from the fixed ful-
crum pin 36 (Fig. 7) to provide adequate slack
or clearance. At this time the slidably guided

plunger P is in its normally elevated position

(Figs. 1and 2).

It is important to observe that at such time
the free ends of the spaced feet 34 of the swing-
able staple lifter or claw C are in alinement with
the terminal of the forwardly projecting tapered
tengue 14 of the guard (Figs. 1 and 8) and at
such time the feet or extracting means 34 of the
claw C closely but movably straddle tongue 4.

For extracting a staple S fastened to sheet ma-

terial such as paper, cardboard or the like 39,

When the plunger P is slidably: displaced:

20

35:
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45.

" against the fulcrum pin 38.
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the staple remover R is first placed adjacent to
the bridge 48 of the clinched staple S (Figs. 7
and 8). Specifically the feet 34 which are alined
with the tongue 14 are placed along and near
the bridge 48 of the staple to be extracted. But
not coaxed under the bridge! Thereafter the
plunger is grasped and shifted downwardly rela-
tive to the guard G.

Of importance is the observation that at the
bheginning of the downward stroke of the plunger,
the feet 24 or staple lifting elements 33 of the
staple lifter C are automatically projected under
the bridge 40 of the staple S (Figs. 10, 11 and 12),
thus also-initially spreading legs 49’ of the staple.
This foerward projection of the staple lifter C rel-
ative to-the tongue: {4 is due to the camming ac-
tion caused hy the enlargements or terminal lips
{8’ of arcuate cams 15 of the guard G initially
actuating the ears or sockets 21. More particu-
larly on the downward stroke of the plunger, the
connecting rod or pendulum {8 drives pin 20
downwardly; thus displacing the annular ears or
soekets 21 to: meet and contact the terminal and
overhanging beads or enlargements {5 of the

. spaced cams. 15, causing the staple lifter or claw

C %o be bodily shifted forwardly. Hence on the
initial pertion of the downward stroke of the
plunger the U-shaped spaced shoes or yokes 35
of the claw move towards and against the fixed

i fulerum pin 3§ about which staple lifter C is

thereafter rotated or pivoted. By such action
the staple lifting feet 24 of the staple lifter C
are first aytomatically and rectilinearly projected
under bridge 46 of the clinched staple (Figs. 10
and 11).

With the. feet 34. automatically projected under
the bridge of the staple, the plunger P continues
in its. downward stroke and shoes or bearings 35
contact and rotate against the fulcrum pin 38,
hence feet 34 of the spaced elements 33 are pivot-
ally: elevated, causing the complete extraction of
the staple (Figs. 13, 14 and 15). Shank 32 of the
staple: lifter C projects. through. slot 4f in the
front wall 37 of the plunger and upward tiltable
displacement of shank 32 is limited by the por-
tion 42 of wall 37 whieh serves as a stop.

By the present arrangement the swingable or
tiltable staple lifter or claw C has a compound
movement during the down and up strokes of the

' plunger due to the action of the loose connection

hetween the spaced shoes 35 and the fixed ful-
crum pin 36. On the downward stroke the claw
is bodily displaced, forwardly and linearly prior
to ifs tilting about the fulerum pin 36, taking

- up. the slack between the latter and shoes. or

bearings 28 due to the camming action of the
enlargement or beads (5’ on the retaining ears
21. Thereafter bearings 21 coact with the cams
or ribs b, thus. rotatably retaining shoes 35
On the retfractive
or up stroke of the plunger pursuant to the ex-
raction of a formerly clinched staple, the claw C
first rotatably tills downwardly about fulcrum

_ pin 36, then bodily and linearly retracts from the

-3
=

latter to provide the desired slack between shoes
35 and the fixed fulcrum pin 36 thus restoring the
staple lifting members or feet 34 to again strad-
dle tongue {4 of the guard G. The return stroke
of the plunger is autematic due to the expansion
of the spring 26. Thus for completing each
cyele of the pendulum in the matter of extract-
ing @ staple, the claw C first is urged rectlinearly,
and thereafter is rotatably retained to complete
the downward plunger stroke and on the return
or retractive plunger streke the claw is rotatably
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retained by the cams or ribs 15 until it strikes
the protuberances or beads 15, thereafter re-
tracting -rectilinearly to its normal position,
thereby completing the cycle of operation.

By the present invention it is not necessary
to initially coax the staple lifting means 33 under
the bridge of the staple! This operation is auto-
matic and prompt aiter the staple remover is
placed alongside but not under the bridge of the
staple prior to its extraction and prior to the
down stroke of the plunger. .

On each complete cycle of the plunger link
18 pivots about the fulecrum pin 24 acting as a
pendulum oscillating in slot 17 making one cycle
on each complete cycle of the plunger.

The link or pendulum {8 in fact may be said to
drive the staple lifting means or claw C which by
reason of the spaced shoes 35 which straddle
the fulcrum means 36 constitute with the latter

loose connections normally open as illustrated in o

Fig. 2. When the sockets 21 strike the overhang-
ing lips or enlargements 15’, the loose connec-
tions close and concomitantly the staple lifting
means is rectilinearly projected forwardly. Once
the loose connections are closed, the lifting means
may be rotated or pivoted as desired to extract
the staple, but the maintenance of the pivotal
or rotatable relation is retained by the arcuate
ribs or cams 15 after the sockets 2{ move past
the overhanging lips 15’.

Various changes may be made in details of
construction and arrangement of parts without
departing from the spirit of the invention or sac-
rificing any of the advantages therein.

I claim:

1. In a remover for extracting a staple, a
guard, a plunger, means movably guiding the dis-
placement of said plunger relative to said guard,
staple liffing means, means carried by said
plunger for driving said lifting means, a loose
and pivoted connection for said lifting means to
permit linear and pivotal displacement of the lat-
ter, means cooperating with said lifting means on
the downward displacement of said plunger rela-
tive to said guard for kodily and automatically
shifting said lifting means initially rectilinearly
under said staple prior to pivotal displacement
thereof by said connection on the continuation
of said displacement of said plunger for extract-

ing said staple, and means for retaining said piv- 5

otal displacement pursuant to shifting of said
lifting means under said staple. : :

2. In a remover for exfracting a staple, a
guard, a plunger, means movably guiding the
displacement of said plunger relative o said
guard, staple lifting means, means carried by
said plunger for driving said lifting means, a
loose and pivoted connection for said lifting
means to permit linear and pivotal displacement
of the latter, and cam means cooperating with
said lifting means on the downward displace-
ment of said plunger relative to said guard for
bodily and automatically shifting said lifting-
means initially rectilinearly under said staple
prior to pivotal displacement thereof by said con-
nection to extract said staple.

3. In s remover for extracting a staple,” a
guard, a plunger, means movably guiding the dis-
placement of said plunger relative to said guard,
staple lifting means, means carried by said
plunger for driving said lifting means, a loose
and pivoted connection for said lifting means
and disposed intermediately thereof, cam means
projecting from said guard and cooperating with
said lifting means on the downward displacement
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of said plunger relative to said guard for bodily
and automatically shifting said lifting means ini-
tially rectilinearly under said staple, and means
for sustaining said connection pursuant to the
shifting of said lifting means under said staple
to provide for pivotal displacement of said lift-
ing means for extracting said staple.

4. Tn a remover for extracting a staple, a guard
having fulecrum means, a plunger, means mov-
ably guiding the displacement of said plunger
relative to said guard, staple lifting means in-
cluding bearing means having rearwardly dis-
posed means spaced from said fulcrum means,
means carried by said plunger for driving said
lifting means, and means projecting from said
guard and cooperating with said lifting means on
the downward displacement of said plunger rel-
ative to said guard for shifting said rearwardly
disposed means towards said fulerum means for
automatically shifting said lifting means initial-
ly rectilinearly under said staple and for shift-
ing and retaining said rearwardly disposed
means against said fulerum means to provide for
pivotal displacement of said lifting means where-
by the latter on the continuation of said down-
ward stroke extracts said staple.

5. Tn a remover for extracting a staple, a guard
having fulcrum means, a plunger, means mov-
ably guiding the displacement of said plunger
relative to said guard, staple lifting means in
part disposed within and movably guided by said
guard and including spaced bearings having
rearwardly disposed means normally spaced from
said fulcrum means, means carried by said plung-
er for driving said lifting means, and cam means
projecting from said guard and cooperating with
said lifting means on the downward stroke of said
plunger relative to said guard for shifting said
rearwardly disposed means towards said fulerum
means for automatically shifting said lifting
means initially rectilinearly under said staple and
concomitantly shifting and rotatably retaining
said rearwardly disposed means against said ful-
crum means to provide for pivotal. displacement
of said lifting means whereby the latter on the
continuation of said downward stroke extracts
said staple.

6. In a remover for extracting a staple, a guard
having fulcrum means, a plunger, means mov-
ably guiding the stroke of said plunger relative
to said guard, staple lifting means including a
shank and spaced bearings having portions nor-
mally spaced from said fulerum means, driven
means interconnecting said plunger and lifting
means, and cam means projecting from said
guard and cooperating with said lifting means
on the downward displacement of said plunger
relative to said guard for shifting said portions
towards said fulcrum means for automatically
ghifting said lifting means initially rectilinearly
under said staple and concomitantly shifting said
portions against said fulcrum means to provide
for pivotal displacement of said lifting means
whereby the latter on the continuation of said

3 downward stroke extracts said staple.

7. In a remover for extracting a staple, a guard
having fulerum means, a plunger, means mov-
ably guiding the stroke of said plunger relative
to said guard, staple lifting means including
bearing means having portions normally spaced
from said fulerum means and including socket
means, pin means carried by said socket means,
link means connected to said plunger and rotat-
ably mounted on said pin means, and cam means

75 projecting from said guard and cooperating with
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7
said socket means on the downward displacement
of said plunger relative to said guard for shifting
said portions towards said fulcrum means for au-
tomatically shifting said lifting means initially
rectilinearly - under said staple and for subse-
quently shifting said portions against said ful-
crum means to provide for pivetal displacement
of said lifting means whereby the latter on the
continuation of said downward stroke extracts
said staple.

8. In a remover for extracting a staple, a guard
having fulcrum means; a plunger, means movahly
guiding the stroke of said plunger relative to said
guard, staple lifting means including bpearing
means having shoes in part spaced from said
fulcrum means, means carried by said plunger
for driving said lifting means, spring means to
resist displacement of said plunger, and arcuate
means projecting from said guard and cooperat-
ing with said lifting means on the downward dis-
placement of said plunger relative to said guard
for shifting said shoes towards said fulecrum
means for automatically shifting said lifting
means initially rectilinearly under said staple and
concomitantly shifting said shoes against said ful-
crum means to provide for pivotal displacement
of said liffing means whereby the latter on the
continuation of said downward stroke extracts
said staple.

9. In a remover for extracting a staple, a guard
having fulcrum means, a plunger, a link, means
carried by said plunger for pivotally sustaining
said link, means movably guiding the displace-
ment of said plunger relative to said guard, sta-
ple lifting means having at its upper end socket
means and including intermediately disposed lat-
erally and rearwardly arranged bearing means
having arcuate means including rearwardly dis-
posed means normally spaced from said ful-
crum means, pin means carried by said socket
means and rotatably carrying said link, and
cam means projecting from said guard and co-
operating with said socket means on the down-
ward strocke of said plunger relative to said
guard for shifting said rearwardly disposed
means towards said fulecrum means for automati-
cally shifting said lifting means initially recti-
linearly under said staple and concomitantly
shifting said rearwardly disposed means against
said fulerum means to provide for pivotal dis-
placement of said lifting means whereby the lat-
ter on the continuation of said downward stroke
extracts said staple.

16. In a remover for extracting a staple, a
guard having a tongue, fulcrum means sustained
by said guard, a plunger, a link, means carried
by said plunger for pivotally sustaining said link,
means movably guiding the displacement of said
plunger relative to said guard, staple lifting means
having at its upper end spaced socket means de-
fining a slot and having intermediately disposed
laterally and rearwardly arranged spaced bear-
ing means having rearwardly disposed means
normally spaced from said fulcrum means, said
link  projecting through said slot, said lifting
means having at its lower end spaced lifting ele-
ments normally in alinement with and straddling
said tongue, pin means carried by said socket
means and rotatably carrying said link, and
means projecting from said guard and cooperat-
ing with said socket means on the downward
stroke of said plunger relative to said guard for
shifting said rearwardly disposed means toward
said fulcrum means for automatically shifting
said elements initially forwardly of said tongue
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and rectilinearly under said staple and concomi-
tantly shifting said rearwardly disposed means
against said fulcrum means to provide for up-
ward arcuate displacement of said lifting means
whereby said elements on the continuation of
said downward stroke extract said staple.

11. In a remover for extracting a staple, a
guard having fulecrum means, a plunger, a link,
means carried by said plunger for pivotally sus-
taining said link, means movably guiding the dis-
placement of said plunger relative to said guard,
staple lifting means having at its upper end socket
means and including intermediately disposed lat-
erally and rearwardly arranged bearing means
having rearwardly disposed means normally
spaced-from said fulerum means, pin means car~
ried by said socket means and rotatably carry-
ing said link, cam means projecting from said
guard and having terminal lips cooperating with
said socket means on the downward stroke of
said plunger relative to said guard for shifting
said rearwardly disposed means towards and
against said fulerum means and for automatically
shifting said lifting means initially rectilinearly
under said staple, and said cam means cooperat-
ing with said socket means on travel of the latter
passed said lips to retain said bearing means
against said fulerum means to provide for piv-
otal displacement of said staple lifting means.

12. In a remover for extracting a staple, a
guard having fulcrum means, a plunger, a link,
means carried by said plunger for pivotally sus-
taining said links, means movably guiding the
displacement of said plunger relative to said
guard, staple lifting means having at its upper
end socket means and including intermediately
disposed shoes loosely straddling said fulcrum
means, means on the displacement of said plung-
er relative to said guard for projecting said lift-
ing means linearly under said staple and said
shoes. to rotatably bear against said fulcrum
means, and means pursuant to said displacement
to rotatably sustain said shoes against said ful-
crum means.

13. In a remover for extracting a staple, a guard
having fulcrum means, a plunger, a link, means
carried by said plunger for pivotally sustaining
said link, means for movably guiding the dis-
placement of said plunger relative to said guard,
staple lifting means having at its upper end
socket means and including inftermedially dis-
posed shoes loosely straddling said fulerum means,
projecting means on said guard and cooperating
with said socket means to shift the latter linearly
and said shoes against said fulcrum means, and
retaining means cooperating with said socket
means to rotatably maintain said shoes against
said fulcrum means.

14. In a remover for extracting a staple, a
guard having fulcrum means, a plunger, 2 link,
means carried by said plunger for pivotally sus-
taining said link, means for movably guiding the
displacement of said plunger relative to said
guard, staple liffing means having at its upper
end socket means. and including intermedially
disposed laterally and rearwardly arranged bear-
ing means having rearwardly disposed means noz-
mally spaced from said fulerum means, pin means
independent of said plunger and carried by szid
socket means and rotatably carrying said link,
spring means. surrounding said link, and cam
means projecting from said guard and having
lip means cooperating with said socket means on
the downward stroke of said plunger relative to
said guard for shiffing said lifting means initially
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rectilinearly under said staple and concomitantly
shifting said rearwardly disposed means against
said fulerum means to provide for pivotal dis-
placement of said lifting means whereby the lat-
ter on the continuation of said downward stroke
extracts said staple.

15. In a remover for extracting a staple, a
guard, a plunger, means movably guiding the dis-
placement of said plunger relative to said guard,
staple lifting means, means carried by said
plunger for driving said lifting means, a loose and
pivoted connection for said lifting means and
disposed intermediately thereof, and means coop-
erating with said lifting means on the displace-
ment of said plunger relative to said guard to
close said connection for bodily and automatically
shifting said lifting means initially rectilinearly
under said staple and subsequently providing a
rotatable connection for extracting said staple.

16. In a remover for extracting a staple, a
guard, a plunger, means movably guiding the dis-
placement of said plunger relative to said guard,
staple lifting means, means carried by said
- plunger for driving said lifting means, a loose and
pivoted connection for said lifting means and
disposed intermediately thereof, and arcuate
means projecting from said guard and having
overhanging means cooperating with said lift-
ing means on the displacement of said plunger
relative to said guard for bodily and automatically
shifting said lifting means initially rectilinearly
under said staple.

17. In a remover for extracting a staple, a
guard, a plunger, meanhs movably guiding the dis-
placement of said plunger relative to said guard,
staple lifting means, means carried by said
plunger for driving said liffing means, a loose
and pivoted connection for said lifting means
and disposed intermediately thereof, and arcuate
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means projecting from said guard and having
terminal overhanging means cooperating with
said lifting means on the displacement of said
plunger relative to said guard for bodily and
automatically shifting said lifting means initially
rectilinearly under said staple and subsequently
concomitantly closing said loose connection
whereby on further displacement of said plunger
said lifting means is rotatably displaced for ex-
tracting said staple.

18. In a remover for exfracting a staple, a
guard, a plunger, means movably guiding the dis-
placement of said plunger relative to said guard,
staple lifting means, pivoted means carried by
said plunger for driving said lifting means, spring
means surrounding said pivoted means, normally
loose and piveted connections for said lifting
means and disposed intermediately thereof, and
means projecting from said guard and having
terminal and enlarged means cooperating with
said lifting means on the displacement of said
plunger relative to said guard and against the
resistance of said spring means for bodily and
automatically shifting said lifting means initially
forwardly and rectilinearly under said staple con-
comitantly closing said loose connections whereby
on further displacement of said plunger said lift-
ing means is rotatably retained and displaced
for extracting said staple.

LOUIS von CSEH.
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