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3,101,476 :
) FASTENER DRIVING APPARATUS
Oscar A. Wandel, Mundelein, [, assignor to Tastemer
Corporation, Chicago, i, a corporation of Tiknois
Filed Sept. 11, 1961, Ser. No. 137,313
1 Clzim. (Cl. 1—44.4)

This invention relates to @ fastener driving apparatus
and, more particularly, to a pneumatically operated sta-
pler including a new and improved piston and driver
blade assembly. C

In pneumatic fastener
including a pneumatically operated piston, are provided
for delivering a fastener driving stroke to a driver blade
operatively connected to the piston and additional pneu-
matic or spring means have been provided for returning
the piston and blade to 2 pormal position at the con-
clusion of the fastener driving stroke. One such arrange-

ment is described in my copending application Serial No.
332,800, filed August 10, 1959, now Patent No. 3,040,709.
This copending application discloses a pneumatioa:lly ac-
tuated fastener driving tool including a cylinder closed
at the upper end by a closure cap and ‘at the lower end
by a nosepiece inl which is formed a drive track for re-
“ceiving a driver blade connected to a piston assembly
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driving tools, pnewmatic means,
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which is stidably mounted within the cylinder. The piston

assembly includes a piston sleeve having an axially ex-
tending inner opening provided with a shoulder on which
a retaining plate is mounted. The driver blade is resil-
iently connected with the piston assembly by a resilient
member which is disposed between the retaining plate
and a T-shaped head formed on the driver blade so as
“to cushion the shock transmitted to the blade when the
piston reaches the end of its driving stroke in a fastener
drivirig operation. )

The piston member however has heretofore been solidly
positioned against the upper surface of the driver blade
in metal-to-metal contact so that no cushioning was
introduced into the driving system when the driver blade
engaged a fastener or when the piston and blade assembly
stopped at the end of its return stroke. This metal-to-
metal contact between the blade and the piston was used
because it was believed that resilient means positioned
between the piston assembly and the top of the driver
blade transmitting the fastener driving
piston assembly o the blade would adversely alter the

driving characteristics of the fastener driving stroke.-

However, this rigid connection between the piston as-
sembly and the driver blade during the driving stroke has
resulted in excessive -wear. and occasional breakage of
“the driver blade and other paris of the fastener driving
apparatus. . .

Accordingly, it is an object of the present invention to
provide & new and improved fastener driving tool.

Another object of the present invention is to provide
. a pneumatically actuated fastener driving tool including
2 new and improved pneumatic piston and driver blade
assembly. - :

A further object of the present invention is to provide
2 new and improved fastener driving tool having a new
_and improved piston and driving blade assembly wherein
the driver blade is cushioned during the driving stroke
of the assembly.

Tn accordance with these and many vothef objects, an

embodiment of the present invention comprises a pneu- -

matically actuated fastener driving tool including a hous-
ing having both a cylindrical opening at its front end
within which a cylinder is mounted and a rearwardly ex-
tending hollow handle providing a reservoir of com-
pressed air. The upper end of the cylinder. is closed by
5 closure cap which also serves to secure the cylinder on

load from.the-
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‘pneumati

- ‘cylinder 14 is closed by
‘tionally serves to secure

“nosepiece, structure 18 defining a drive track
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the housing, and the lower end of the cylinder js closed
by. a mosepiece in which js formed a drive track for receiv-
ing a driver blade connected to a piston which is slidably
mounted within the cylinder. A staple magazine which
is secured between the nosepiece and a downwardly ex-
tending rear portion of o handle supplies staples to the
drive track for setting by the driver blade. .
 In accordance with the present invention, the piston
assembly of the present tacker includes @ piston sleeve
faving an axially extending inner opening provided with
a shoulder upon which a retaining plate is mounted and
closed by a cap member at its upper end, thereby form-
ifig ‘an opening between the plate and the cap member.
The driver blade is provided with an upper T-shaped por-
tion positioned within the opening, and the blade extends
through an opening in the retaining plate. A pair of
resilienit members are positioned on each side of the
transverse T-shaped portion, the T-shaped portion being
seoured within the cpening by a first of the resilient mem-
bers positioned below the lower surface thereof and the
upper surface of the retaining plate, and the second of the
resilient members being positioned between the upper
surface of the T-shaped portion and the lower surface
of the cap. member. In this manner, the driver blade
is esiliently ~onnected to the piston assembly during both
the driving stroke and the return stroke of the assembly.

Many other objects and advantages of the present in-
vention will become apparent from. the following detailed

description ‘when considered in conjunction with the
drawings, in which:
TFIG. 1is a fragmentary side sectional view of a fastener

driving tool embodying the present invention;

CPFIG. 2 is an ‘enlarged sectional view of a piston as-
-sembly included in the tool shown in FIG. 1; and
* FIG, 3 is an exploded perspective view illustrating cer-
tain of the component par{s of the piston assembly.

- Referring now to. the drawing, there is illustrated 2
cally actuiated fastener driver or stapler which

is generally identical to the poeumatically operated stapler

shown and described in my above-mentioned copending
application and in my copending, application Serial No.
527,697, filed August 11,7 1955, which is assigned to the
same assignee as the present application.

“The stapler includes’a, housing 12 on which a cylinder
14 is detachably mounted. The open upper end of the
a closure cap 16 which ‘addi-
the cylinder 14 to the housing
14 is closed by a
20 in which
the lower end of a fastener driving

12. The lower end of the ¢ylinder

is slidably” mounted

‘blade 22. The upper end of the blade 22'is secured to

a piston -assembly, indicated - generally as 24, which is
slidably mounted within the cylinder 14. A magazine

‘}assembly,’iﬁdi-cafted generally at 26, is secured: at its op-
55 -posite énds to the nosépiece structure 18 and the housing

112 "(not shown in FIG. 1) and serves to supply staples

28 to the drive track 20.

60

65

‘hausted to the atmosphere,
“the above-mentioned application Serial No. 832,800, and

" When the tacker is to be actuated, a control valve as-

“sembly, fragmentarily illustrated at 30, is manually actu-

ated to 'sipply air to the open upper end of the cylinder
14, - This compressed air drives the piston assembly 24

-and the blade 22 downwardly so that the fastener 28

“supplied by the magazine assembly 26 is driven into 2
" workpiece.
“to the uppér end of the cylinder
“¥etween the upper end of the
“the cylinder 14 to be accumulated within an annular pis-
“ton return

70:

Some of the compressed air that is admitted
14 flows into the interface
piston 24 and the wall of

chamber 32. Thus, when the valve assembly
30 is released, the upper end of the cylinder 14 is ex-
as more. fully described in
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the air entrapped within the annular return chamber 32
develops an upwardly directed force which returns the
piston assembly 24 and the driver blade 22 from a de-
pressed position to-the normal position illustrated “in
FIG. 1.

The housing 12 comprises a forward portion 124 which
defines a cylindrical opening 34 in which the upper end
of the cylinder 14 is slidably mounted so that a flange
14a on the cylinder is received within an annular recess
12b in tthe lower edge of the front portion 12a of the
bousing 12. The upper end of the cylinder 14 is threaded
to be engaged by four peripherally spaced and radially
inwardly projecting threaded portions 16a on the iclosure
cap 16.  Thus, when the cap 16 is threaded onto the
upper end of the cylinder 14, the flange 14a is clamped
against the front portion 124 of the housing 12 and the
lower edge of the closure cap 16 is drawn. into engage-
ment with the upper end of the portion 124.

The lower end of the cylinder 14 is closed by the nose-
piece structure 18 which includes an upwardly extending
and externally threaded flange 36 for threadedly engaging
an inner surface on the lower end of the cylinder 14. An
annular resilient ring 38 is mounted on the upper edge
of the flange 36 tto provide a buffer for an arresting down-
ward movement of the piston assembly 24. The nose-
piece structure 18 also includes an upwardly extending
boss 18a which increases the length of the guide track
20 to provide a greater effective guiding surface for the
driver blade 22 to insure that this blade does not become
“cocked” during movement. A slot 46 formed in the
nosepiece ‘structure 18 and in the boss 18z provides a
passage for connecting the lower portion of the cylinder
14 to the atmosphere. A spacer ring 42 is positioned
within the annular groove formed between the boss 18z
and the annular flange 36,

To provide means for successively feeding individual
staples 28 from a strip thereof into the drive track 20,
the magazine assembly 26 is provided. This magazine
assembly can be of any suitable construction well known
in-the art although it preferably comprises a magazine
assembly of the type shown and described in detail in
my above-mentioned copending application Serial No.
527,697. The front end of the magazine assembly 26 is
secured to the nosepiece structure 18 and the rear end
of this assembly is secured to a depending portion of the
housing,

Referring now more specifically to the piston assembly
24, this assembly includes a piston sleeve 52, FIGS. 1
-and 2, having an axiaily extending inner opening 53 pro-
vided with a shoulder 54 on which 2 retaining plate 56
is mounted. . To resiliently interconnect the drive blade
22 with the piston assembly 24, a pair of resilient or com-
pressible members or washers 58 and 59 are disposed on
opposite sides of a T-shaped head 22q formed: on the
driver blade 22. One of the resilient members 58 is dis-
posed between the retaining plate 56 and the T-shaped
head 224 and is provided with an axial opening 58q
through which the blade. 22 extends. The member 58
cushions the blade 22 during its fastener driving stroke
when it reaches the bottom of its travel.

The second resilient member 59 is anmularly shaped
with an axial opening 59z and is disposed between a cap
member 60 threadedly mounted in the upper end of the
opening 53 and the upper surface of the T-shaped portion
22a to thus secure the blade 22 resiliently with reference
to the piston assembly 24 and to provide for cushioning
of the blade 22 during the power stroke of the fastener
driving: apparatus and additionally to cushion the dniver
blade 22 upon return of the piston assembly 24 to its
normal position. To provide a bearing member between
the resilient member 59 and the cap memebr 60, there
is provided a metal slug or washer 61 positioned between
the resilient member 59 and the cap member 60. The
washer 61 is provided with an upwardly extending cylin-
drical portion ‘61a freely positioned with a downwardly
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or ‘inwardly opening cylindrical recess 60z in the cap
member 69, Accordingly, when the cap member 69 is
assembled with the piston sleeve 52 by turning the cap
member 69, metallic bearing surfaces are provided be-
tween the cap member 60 and the washer 61,

As more fully described in my- above-mentioned co-
pending application - Serial No. 832,800, to provide a
Pbneumatic return means for the driver blade 22 and the
piston assembly 24, the cylinder 14 is provided with a
lower portion 62 of lesser diameter and an upper portion
63 of greater diameter. The lower end of the piston
sleeve 52 is formed with a radially projecting flange 64
of lesser diameter and an upper portion 63 of greater
diameter. The lower end of the piston sleeve 52 s
formed with a radially projecting flange 64 of lesser
diameter which carries a sealing O-ring 66 that slides in
cugagement with the inner surface of the lower portion
82 of the cylinder 14, The upper end of the piston
sleeve 52 is provided with an ennujar flange 68 of greater
diameter which is provided with an enlarged annular
groove 79. A resilient O-ring 72 is movably mounted
within the groove 7¢ and slidably engages the inner wall
of the upper portion 63 of the cylinder 14. The body
of the piston sleeve 52 is recessed between the upper and
lower flanges 64 and 68 to cooperate with the inner wall
of the cylinder 14 to define the air return chamber 32.

To provide means for selectively supplying compressed
air to the air return chamber 32, the bottom wall of the
groove 7§ and a portion of the lower lip of this groove
are recessed to provide a slot 74 which places the ajr
return chamber 32 in communication with the annular
groove 70. Thus, when compressed air is supplied to
the upper end of the cylinder 14, the air Passing through
the interface between the upper flange 68 and the inner
wall of the upper portion 63 of the cylinder 14 enters
the groove 7¢ and passes through the slot 74 to be ac-
cumulated in the air return chamber 32,

When a fastener 28 is to be driven, the control assem-
bly 3¢ is manually operated to supply air from the com-
pressed air reservoir formed by the hollow handle of
the housing’ 12 through a passageway 76, an enlarged
portion 78 formed in the opening 34 and four peripher-
ally spaced bassageways 89 in the closure cap 16 to the
open upper end of the cylinder 14. This compressed
air acts on the upper surface of the piston assembly 24
to move this assembly and the driver blade 22 downward-
ly. During this movement, the lower end of the blade

22 moves downwardly through the guide track 28 to

engage. and set the staple 28 supplied
assembly 26.  When compressed air is
upper end of the cylinder 14,.a portion
through the interface at the upper end of

by the magazine
admitted to the
of this air passes
the piston assem-

.bly 24 or around the upper lip of the groove 76 and into

this groove to move the O-ring 72 to its lower position.
‘The compressed air then enters- the annular groove 70
and is permitted to flow through the slot 74 into the air
return chamber 32, Because of the recessed outer sur-
face of the piston sleeve 52, an appreciable volume of
compressed air can be accumulated between the outer
surface of the piston assembly 24 and the inner wall of
the cylinder 14,

When the control valve assembly 39 is released so that
the passageway ‘16 and the interior of the upper portion
63 of the cylinder 14 are connected to atmosphere, the
compressed air within the air return chamber 32 acts on
the O-ring 72 to displace this-C-ring to the position illus-
trated in FIGS. 1 and 2, In this position, the O-ring
engages the upper lip of the groove. 70 and seals the
interface between the upper. flange 68 and the inner wall
of the upper portion 63 of the cylinder 14. The com-
pressed air in the ajr return chamber 32 expands and,
because of the difference in the effective areas of the lower
flange 64 and the upper. flange 68, provides an upwardly
directed force for returning the piston assembly 24 and
the driver blade 22 to their normal positions in which
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the upper end of the clement 60 engages the lower sur-
face of the closure cap 16.

1t will be appreciated that the mounting of the driver
blade 22 between the pair of resilient members 59 is
effective to cushion both the downward or power stroke
_and the upward or return stroke of the piston and blade
assemblies. Moreover, it has been found that a cushion-
ing of the blade assembly during the power stroke by
the upper element 60 is effective to reduce wear and
breakage of the components and particularly of the
driver blade 22 without objectionably altering the operat-
ing characteristics of the driving apparatus.

Although the present invention has been described
with reference to a particular embodiment thereof, it
should be understood that those skilled in the art may
make other modifications and embodiments which will
fall within the spirit and scope of the principles of this
invention.

What is claimed as new and desired to be secured by
Y etters Patent of the United States is:

A fastener driving apparatus comprising a cylinder,
nosepiece structure closing the lower end of said cylinder
and including a guiding portion, a piston assembly slid-
ably mounted in said cylinder to provide a driving stroke
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and a return stroke, said piston assembly including a
piston sleeve provided with an upwardly extending shoul-
der, a retaining plate slidably mounted on said shoulder,
and a cap member threadedly mounted in the upper end
of said piston sleeve spaced from said retaining plate to
form a recess intermediate said retaining plate and said
cap member, said retaining plate having an opening com-
municating with said recess; a driver blade mounted for
sliding movement relative to said guiding portion and
provided with a T-shaped head positioned in said recess,
said blade extending through said opening, a first resilient
washer positioned between said T-shaped head and said
retaining plate; and 2 second resilient washer positioned
between said T-shaped head and said cap member where-
by said piston is cushioned by the engagement of said
blade with a fastener and by the engagement of said
piston assembly with stop means when said piston assem-
bly is moved toward a workpiece.
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