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FASTENER DRIVING APPARATUS
Richard H._ Doyle, ‘Mount Prospect, IIl, assignor to
. Fastener Corporation, Chicago, 1Il., a corporatioi of
Mlinois
Filed Feb. 25, 1957, Ser. No. 642,143
19 Claims. (CL 121—30)

* This application relates to a fastener driving apparatus
and, more particularly, to a new and improved pneumatic-
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mounfed within the cylinder. The cylind_er is normally.

- biased into ‘engagement with a “movably mounted” valve

10

seat carried on the housing to close off communication
between the chamber and the interior of the cylinder.” =

When the tacker is to" be operated, ‘compressed - air is
exhisusted from: one side of the radially extending flange
to displace the cylinder and thus admit a large volume
of compressed air from the chamber into the cylinder,
thereby to drive the piston dowhwardly at a-high rate“of
speed'so that the driving blade engages and drives a 'fa'sr:_

_ tener, such as a staple or nail, which is supplied to-a diive

- track through which the driving ‘blade extends.-In-ac-
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cordance with-the features of the present invention, when
th¢«cy1inder‘mo_v_es downwardly, an aperture formed-in
the lower extremity thereof moves into alignment with an

. aperture formed in the wall of the housing defining_ the

ally operated device for driving fasteners, such as staples '~

and nails.
" In-the copending application of Oscar A. Wandel and
Richard H. Doyle; Serial No. 630,883, filed December

27, 1956, which application is assigned to the same as- .

gigneé as the- present application; there is ‘disclosed ‘a
pneumatically operated fastener driving: device using a
slidably movnted cylinder in which is’ disposed a piston
for actuating a fastener driving blade or-element. ~This
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driving device, by providinga lightweight piston ‘and im- -
proved means including the movable: cylinder: for instan: -

tarieously, admitting a large volume of compressed ‘airto. -

the cylinder, obtains deep penetration -of ‘a:wo;kpi¢€¢"1§y
However, this prior driving device

usés a compression spring interposed between the )
and ‘a nosépiece for the ‘apparatus in’ order to:return the

ton -~

30
" der;" 'When the -cylinder moves to its uppermost position

piston ‘to its normal or released position at ‘the end of -~

each power or. driving stroke. . This spring - somewhat

complicates 'the ‘design of the housing for. the movable
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cylinder ‘and also restricts the size of 'a_ piston bumper ...
which is tised to cushion the power stroke of the piston. * - - CYURCET 19 2 15" # ; d
~_neét of the’main valve seat opens an exhanst valve to-vent

" Accordingly, one object of the present invention. is to
provide a new and improved fastener driving apparatus. -~

" Another object is to-provide such an‘apparatus ﬁsing -

a pneumatic piston returm. - ° :
Another object is to provide a fastener driving device
which obviates the need for a mechanical ‘spring to re-
turn a work piston to a normal or released position, -+
A still further object is to provide a pneumatically -op-
erated fastener driving device including a cylinder and
having novel means for selectively controlling the exhaus-
tion of a portion of said cylinder. ST e
A further objeyct»is‘tdprovide new and improved means

controlled by movement of ‘a fastener driving element for
supplying compressed air to retarn a piston, ’ B

-“the “upper - portion of the cylinder.
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chamber to provide an exhaust port to permit the air-en<
trapped below the ‘piston to be exhausted to the ‘atmos-
phere so' that ‘downward movement of the, piston is not

thereby tetarded.  Further, diring this downward move-
ment of the driver blade, a lower extremity of the blade

" engages a valve operating ‘element -so’ that a piston re-

turn valve-is opened and held open to admit compressed
air to the l.ower-portion‘of’the'interi_or"df the cylinder:
However, this air is ‘exhausted to-atiosphere through the
exhaust passagéways in the cylinder described above, -+
: “When the apparatus is released, compressed air is again

supplied to one’side of the ‘pistonr defining’ flange on the
cylinders6 that this cylinder is'movéd upwardly to close
the exhaust passageways for thé lower portion of the cylin
in which it again engages the* main valve seat, passage:
ways forsmied on the-infer wall of the’cylinder bypass a
portion of the compressed ‘air- entrapped in the upper por-
tion of the cylinder to provide a pressure differential which

canses ' downward movement ‘of ‘the valve seat: and ‘the

¢ylinder ‘to a normal position.” - This downward -move-

he upper port] 'Concurreritly there-
with, the “compressed air-admitted by the -piston return
valve, which is held opén by the displaced blade, builds up

L, in the lower, portion’of the cylinder so that-the piston’is
pneumatically returned ‘to' its normal position- together
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with-the driving element.- Returning the driver blade to
its 'ngrmal position closes the‘»'pisto'n return valve so that
compressed air is 1o longer supplied to the lower portion

. of the cylinder.” If the piston- and the driver-blade ‘in-
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“Another object'is to’ provide -a- control valve having -

a valve réperat'or'including a fastener driving-blade,
- Anpother object is to provide a piston®and fastener ‘driv-
ing blade assembly including means for operating a valve.

~Another object is to provide a fastener driving assembly -

including a movable cylinder for providing valve means
for controlling communication between the -atmosphere
and the inferior of the cylinder.” = - - o el
““A still further object is to provide fastener driving. ap-
paratus ‘including pneumatic means controlled- by -a fas-

55

. the"control valve is located along the center-line,of

80

tener driving element for holding a work piston in' a nor- -

mal or released position.: _ L L
- In accordance with these-and many other objects, -one
embodiment of the invention ‘comprises ‘2 pneumatically
operated tacker of the type -disclosed and described in
detail in

der having a radially extending flange defining a piston.
:jA_.’ipi»std_nzhav'ing-a connected driver bladg .'is:-’sﬁdably

65

thé above -identified” copending’ Wandel et ‘al. ¢
application.” This device generally. comprises ' a housing
definining a chamber in which is slidably mountéd a cylin- -

70
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adverteritly “are ‘moved downwardly, the piston :return
valve i§ again operated by‘the:driver blade to admit coms
pressed air fo the lower portion, of- the cylinder so'as té
hold’the piston in its'normal or uppermost position: RS

“In‘one embodiment of the present invention; the piston -
retufn valve ificludes-an”operating stem which is ‘directly
engaged by “a ‘flange- formed on- one side of the: drivér
blade so as to open this valve-after'a'short initial down-
ward' ovement- of ‘the ‘piston.” - In another embodiment,

driving blade, and’ a valve operating element’ extending

substantially parailel to the blade is provided with poi-;
tions which extend outwardly into offset openings formed
in the drive track to be engaged by flanges or offset por-

tions formed at both edges of ‘the driver blade. .

Many other objects and advantages of the present.in-
vention will become apparent from a consideration of the
following description when taken in conjunction with the
following drawings whereinz:- - -, . Lo
- Fig. 1 .is a fragmentary ‘sectional view: of a pneu-
matically operated fastening device embodying the present
invention:which: is:shown in-a-normal or released position;
+

arate)

Fig. 2 is ‘a fragmentary sectjonal view.similar to-Fi
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,shOng the fastener dnvang device in an operated
position;

Fig. 3 is a fragmentary -sectional view taken along
line 3-—3 in Flg 2, assuming that the entire fastener
dnvmg devrce is illustrated therein, wh1ch shows one em-
bodiment of a piston return valve and operator means
therefor

F1g 4 isa fragmentary sectlonal view lllustratmg an-
other embodrment of the piston return valve and opera-
tor means therefor, and.

) Fig, 5 is. an_enlarged fragmentary sectlonal view of
the- plston return valve taken along line 5—5 in Fig. 4,
assuming “that the complete valve -structure is shown
therein.

. Referrlng now to Fig. 1 of the drawmgs therein is
dl_sclosed a. pneumatic tacker or fastener driving dev1ce
indicated “generally as 10, ‘which is of the same type as
that shown and described in the above identified copend-
ing Wandel et al. application. In general, the driving
device 10 1ncludes a housmg 12 in which is defined ‘a
compressed air-reservoir 14 and an enlarged chamber 16
in. which is disposed a cylinder 18 having a piston defining
ﬂange 18a slidably mounted in a cylindrical portion of
the:chamber  16. A fastener driving means: includes, a
piston ; 20 shdably mounted within the cyllnder 18 and
a dnvmg blade 22 secured to the piston 20 which  is
adapted to move outwardly through a drive track 24
formed in-a nosepiece 12a of the housing 12 to. engage

and drrve suitable fasteners,. such as staples or mails, sup- -

plied to the drive track 24 by a magazme (not shown)
The upper end of the cylmder is normally . closed off
from communication with the chamber 16; which is con-
tmuously supplred ‘with compressed -air from . the reser-
yoir 14, by a-main valve -assembly 26 whlch is movably
mounted on the housmg 12,

To operate the tacker 10, a control valve assembly 28,
whlch may be of the type drsclosed in the copending
appllcatton of Oscar A. Wandel and Richard H. Doyle,
Serial No. 546, 377, filed November 14,°1955, now aban-
doned and a551gned to the same assrgnee as the Jpresent
'apphcatlon, is actuated to exhaust compressed -air nor-
mally supplied to. one side: of the piston deﬁmng flange
18g. 'This:creates -a pressure differential .across the
ﬂange 182 sequentlally to cause downward movement of
the, work cylinder 18 and upward movement of the main
valve assembly 26 so that compressed air from the
chamber 16 ‘and the reservoir 14 flows into-the interior
of the cylinder 18 at” substantrally full hne - pressure, with-
out turbulence, and. in large quantities to drive the light-
welght piston-2¢ downwardly at a high rate of speed so
that the blade 22 engages and drives .a fastener. The
upward movement of the main valve assembly closes an
exhaust valve. assembly 30 to permit the’ compressed air
pressure_to build up rapidly within the upper portron of
the. cylinder - 18, and the downward movement of the
cyhnder 18 vents the lower - portion thereof to. the at-
mosphere to prevent any damping of ~the downward
movement of the piston-20. . .

. In accordance with the present mventlon -when the
drlve blade 22 moves. downwardly through the drive
track 24, a control or piston return valve 32 is operated
and’ held open by the blade 22 .to admit’ compressed air
fo the lower portion of the ¢ylinder 18 beneath the piston
20. However, this compressed air does not retard’ the
downward movement of the plston 20 inasmuch as the
lower portion of the cylinder 18 is vented to the atmos-
phere as described above.

‘When the valve 28, which is manually or automatically
operated, is released the cylinder 18 moves upwardly to
engage the main valve element 26, which -is disposed-im-
mediately’ adjacent the housing 10, to close off communi-
cation between the chamber 16-and the interior of the
cylinder 18. - During this upward ‘movement, the exhaust
connection’ for ‘the lower. portion'of the cylinder 18 is
closed. Further, during this movement, the interior of
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the cylinder 18 disposed above the piston 20 is placed in

communication with the lower portion of the ‘cylinder 18
by a plurality of restricted orifices so that the pressure of
the compressed air in the upper portion of the cylinder 18
is decreased below that of the chamber 16. This pres-
sure differential acts on the upper surface of the main
valve assembly 26 to provide a force which moves the
engaged cylinder 18 and the ‘main ‘valve assembly 26
downwardly to the position illustrated in Flg 1.

'In ‘moving- downwardly, the main valve assembly 26
opens the exhaust valve assembly 30 so that the- pressure
of the air trapped in the cylinder 18 between the upper
surface of the piston 20 -and the lower surface of the
main valve assembly 26 is qulckly vented to atmosphere.
In order to return ‘the piston 20 to-its normal position
(Fig. 1) from the position illustrated in Fig. 2, the com-~
pressed air admitted into the lower portion of the interior
of the cylinder 18 under the control of the valve assembly
32is peimitted to build Up during the upward ‘movement
of the. cyhnder 18 inasmuch as the éxhast connection” for
this portion of the interior of the cylindér "18 has ‘now
been closed by the. upward movement of this cylmder
This. compressed air acts on the Tower surface of the
plston 26 to move it upwardly to the posmon illustrated
in Fig.. 1, this upward movement" serving ‘to close the
valve. 32 when the piston 20, 'and the blade ‘22 afe’te-
turned to.their normal. posmon If ‘the ‘control valve ‘28
is -again operated, the. compressed air trapped in the
lower pomon of the cylinder 18 is adequate to hold the
prston 20 in its normal or teleased: position untll the
reoperatron of ‘the control valve 28. If, however, the
tacker 10 remains 1dle, the entrapped air in the lower énd
of the cylmder 18 is dissipated and "the piston 20 _may
begm to move downwardly so that the end ‘of the driver
blade’ 22 again operates. the control- valve ‘32 t0 admit air
to the cylmder 13 to return the piston 20 to its normal
or, released pOSlthIl

In v1ew of the foregomg general desenptron and smce
the construetlon and operat1on of the pneumatic tacker
10is set forth'in detajl in the above identified and latter
filed: copendmg Wandel and Doyle application, a detailed
descrlptlon of the construction and, operatlon of only the
lmprovements in,the . construction disclosed in this. prior
application is set forth herein.

More specifically, in order to provide a control valve
means for seleot1vely exhausting the lower portron of
the interior of the cylmder 18, a lower reduced diameter
portion- 185 thereof is provided with a’ pair’ of | apertures
40. These apertures are normally disposed adjacent con-
ttguous wall. surfaces.of- the ‘housing 12 when the tackér
10 is in the released position illustrated in_ Fig.'1 of the
drawings: so as to close: off communication between ‘the
atmesphere and the. lower portion of the ‘interior: -of the
cylinder 18. However, .when the control valve 28 is
operated to -cause downward movement of the cylmder
18, the openings: 40 move into alignment. with' a pair_of
openings 42, formed in the housing. 12, thereby to. place
the' lower: portion .of the-interior ‘of - the cylinder. 18 in
communication ‘with the atmosphere Since the oylmder
18- moves: downwardly pnor to ‘downward movement -of
the piston 20, the openings 46 and 42. exhaust the’ lower
portion of the interior of the-cylinder-18 to prevent an
entrapment of air therein which ‘would retard downward
movement of . the -piston -20. = Alternatively, -when “the
control: valve-28 -is  released. to cause upward movement
of the cylinder 18 to the position illustrated in Fig.. 1, the
openings'40 and 42 are-moved out of ahgnment s0. as to
séal-off the lower portion-of the [nterjor ‘of the cylinder
18. .:Seéaling this: portion ‘of : the cylmder 18 at this time
penmts ‘the"compressed.- air -admitted under.. ‘the. control
of ‘the valve- assembly- 32-to: return: the piston20 to its
normal position.

'The control: valve: asesmbly 32 is’ selectlvely operated
under ‘the’control of -the piston:20-and the driving. blade
22 to selectively admit compressed air fo the lower por-
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tion of the interior of the cylindet 18 both for returning
thie piston 20-to its:normal position and for retaining the-:
" piston. in this normal or released position. .- The control
valve assembly 32 comprises a valve head 44 which is_

disposed within a counterbore 46 in the nosepiece 12a-of

the housing 12 and which is connected to a valve operat-:

ing stem 48 slidably. mounted on the nosepiece 12a. The

counterbore 46:is closed by athreaded plug 50 so that’
compressed air; which 'is..continuously -supplied to the:
counterbore 46 from the reservoir. 14-through-a passage-
way 52, acts on the enlarged valve head 44 to seatit ona.
resilient O-ring 54 disposed in the counterbore 46, thereby.:
to prevént the flow of compressed. air into the lower: por-
tion of the cylinder 18 when the tacker 10 isin the released.

position illustrated in Fig. 1. When the valve assembly

32-is displaced: to' the open position-illustrated-in. Fig. 2,-*

compressed air ‘flows. directly. from -the reservoir 14

through the passageway :52, the counterbore 46, a bore-
56, and a‘passageway 58 into the cylinder 18. - When the -

control valve 32 is released, the compressed air supplied

by: the: passageway: 52 forces. the head 44 of the valve.
into seating engagement with the resilient O-ring 54;°
thereby to again ‘seal off communication between the

counterbore 46 and. the bore 56. .- Sl
"To provide-a means for selectively operating:the -con-

244 and 24b of the drive track 24, the drive track 24 ex-

tending through both:the. nosepiece 124 and. a resilient.

bumper -60- disposed -within the. lower portion of thé in-

terior ‘of the cylinder 18. .The ends 'of the flanged: edge:.
portions 22a and 22b are provided with tapered: or in-
clined ‘portions; as indicated" at 22¢ on the flanged edge:-
22q. - This tapered portion: 22¢ is disposed immediately:
adjacent a rounded end portion 484 of the valve stem 48 ::
which extends into the offset portion 24a of the drive~

track 24. .

“When the piston 20 and the drive blade 22 move down-

wardly under the.control of the compressed air admitted:

into the upper portion of ‘the cylinder 18, the inclined
portion 22¢c cams the valve stem 48 and the valve head
44 to ‘the right from the position illustrated-in Fig. 1 to~

10

15-

20"

B
trol valve assembly 32, the driving blade 22 -is-provided -
with a pair of upstanding or flanged edge portions 224 and-
22b which are slidably received within -offset -portions::

: 304

35:

40 i

the position illustrated in-Fig. 2 so that the control ‘valve ::

32 is operated to admit air into the lower portion of the
cylinder 18. The rounded end 48a-of the valve stem 48

rides over-a flat upper surface of the flanged edge 224 to°
maintain the valve 32 in an open condition during:the:
entire downward working stroke of the piston 29, during -
the entire upward return stroke of this piston, and ‘until-

such time as the piston. 20 is restored to its normal posi-

tion as illustrated in Fig: 1 of the :drawings. In this .

45

650~

manner; the valve 32 is open¢d in response to the first ~
downward movemment of the piston 20 and is retained in *

its open position to continuously supply compressed air to

'55':offthe*éxhaust'valve construction 30, the rounded end 48a -

the lower portion of the cylinder 18 until such time ‘as the ™

piston 20 is returneéd to its ‘normal or released position.’

In operation, the control valve 28 is first actuated; to

catise 'downward movement of the cylinder 18 and -up-
ward movement of the main valve assembly 26; as de-

60
scribed in detail in the above identified and lattér filed -

copending application, to simultanéously close'thé exhatst™
vilve 30 and to admit compressed-air to the uppér pottion-"
of ‘the ‘cylinder 18. - This' downward- movement ‘of-the

cylinder 18 moves the openings 40 and 42 into alignment-
so that, when.the piston 20 moves:downwardly, the-air"
trapped beneath the piston 20 is exhausted to the atmo-
sphere through the aligned'openings 40 and 42. Further, -

65 ‘the frictional engagement of the sealing O-ring 72 with:

the initial: downward movement of the piston-20 and the -

driving blade 22 ‘moves the cammed portion 22¢ of the'
flaniged edgé 22a into engagement with the’ rounded end”

484 of ‘the valve stemi 48 so that the valve head 44 is dis- ~

placed from ' the -O-ring 54 -to -admit compressed - air-"

through the passageways 52, 46,56, and.58 into‘the lower:*

portion of the cylinder 18. _However, this: compressed: 75

N

"air,"which passes through a’plurality of somewhdit re<

stricted - orifices, does not build up in the lower portion
of the cylinder 18 but rather is exhausted to the atmos-:
phere through the aligned openings 460 and 42. The con-.

* tinuing” downward movement of the piston 20 and the-

blade 22 holds the valve head 44 in the position illustrated -
in Fig: 2 and also causes a fastener to be engaged and -
driven by the blade 22~ =~~~ = -1 R

- -‘When: the control valve 28 is released, the cylinder
18 ‘moves upwardly to engage the main valve assembly
26 immediately adjacent the upper end ‘of the chamber
16,:as described in detail in the above identified copend-
ing application, so that the ‘openings 40-and 42 -aré moved-.
out ‘of alignment to-seal off communication between the:
lower: portion of the interior of the cylinder 18 'and. the -
atmosphere. ~Accordingly, the compressed air -supplied -
from the.reservoir 14 under the control of the valve as+-
sembly:32 begins fo accumulate in the lower portion of:
the cylinder ‘18, but is not sufficient at this- time to dis--
place ‘the piston-20:upwardly.  Further, in' moving up-"
wardly; a_plurality of grooves 70.formed on'the inner
surface .of "the cylinder 18 are moved past a sealing O- .
ring 72 carried on the piston 20 so that the compressed
air- entrapped in the upper portion:of the cylinder ‘18
between the-upper. surface :of the: piston 20 and the lower:
sturface. of the -main valvé’assembly 26 is partially ex-
haused to.the lower portion of the interior of the cylin-;
der18, thereby to provide a.pressure differential across
the: main valve .assembly. 26-‘which causes ‘the -engaged-
main valve assembly’ 26 and the cylinder |18 to move-
downwardly  to the position .illustrated. in-Fig..1 of the:
diawings. It'is possible for:the compressed air disposed:: .
above the:upper surface-of the: piston 20 to be exhausteds
to ‘the lower portion of the cylinder 18 even though com-«
pressed air is being admitted to the lower portion of this:
cylindér: inasmuch- as. the. pressure. ‘within. the lower :por-
tion, which is being graduallyincreased .by the -air isup--:
plied by ‘the control valve 32, js less:than theé. pressure-.
of the'air entrapped between the mainvalve element 26°.

and ‘the ‘uppér -surface of the. piston 20,

“When. the engaged work .cylinder :18 -and ‘main  valve
assembly 26 move downwardly to the position illustrated. -
in"Fig. 1 of the drawings, the exhaust valve 30 is again..
opéred to exhaust the .compressed- air remaining within.
the’ upper “portion of the .cylinder:18: ' Returning the -
upper portion of the-interior of the cylinder 18 to at-
mospheric: pressure together with' the progressive build- -
up- of compressed air within the lower ‘portion .of the :
cylinder: 18 produces a differential across. the piston 20
so+that the compressed air supplied by the control valve::
assembly 32-quickly: moves the piston 20 and the’ driv-;
ing blade 22 upwardly to theé:normal position. illustrated -
inFig,’ 1"of the drawings. When: the piston 20 reaches::
its uppermost position, ‘as determined by engagement of.
the piston:with - the main valve element 26 and- a portion ;

of the valve stem 48 moves out of engagement with the
flanged edge 224 of the driving blade 28. This permits: -
the compressed air supplied by the-passageway 52 to act.

upon the enlarged end’surface of the valve head 44 to:-

displace:it to' the :left-and into seating’engagement with. -
the resilient O-ring 54, thereby closing off communicas: !
tion. between the cylinder 18- and. the ‘compressed - air -
reservoir “14. S o I

The:compressed air trapped ‘beneath the piston 20-and -

the-inner- surface of the cylinder-18 is sufficient to retain. -
the piston 20 in-its normal or released position. - How-
ever, the .compressed air in the lower- portion of.the

cylinder 18 soon becomes dissipated due to the lack of a =
‘sealing’ element between-the openings 42 and the end.of.:

the reduced diameter portion 1185 of: the cylinder 18 ‘and,
ifzthe frictional engagement of the O-ring72:is not suffi-
ciéntto. retain the . piston 20in. its normal ‘position,: the -

pistoni 20 aﬁd_ the blade 22 move_slightly. ‘dgwgwardly 595
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that the tapered: portion 22¢ of:the flanged edge: 22a:
again- engages: and operates the valve stem. 48 to.open:
the valve 32, Compressed air is again supplied: to. the:
lower portion of ‘the. cylinder 18:to return the piston:20:
and ‘the blade 22 to their normal home position. In. this-
manner, the piston 20 is:retained in its normal or released:
position under the control .of the valve assembly 32:

Referring now to Figs. 4 and 5 of the drawings, therein
is.disclosed .a modified  valve-construction; indicated: gen-

erally as 80, for controlling.the supply of compressed-air:

from the reservoir 14 to the lower extremity of the:ins
terior of the cylinder 18. This valvé construction coms-.

prises.a housing 82:which is substantially: Tectangular. in:-

configuration and which is mounted in a suitably formed-

opening in the nosepiece 12a of the housing 12 of: the:

tacker 10. The housing element or. insert 82.is.pre-
vided:with .a.bore 84:and with a.counterbore 86.

with-the passageway. 52-and the apen end of the counter-

bore is closed by a threaded plug 90 having a resilient:

sealing O-ring 92. The compressed .air supplied through.
the passageway 52 seats a valve head 94:on a resilient-

O-ring .96 to prevent the admission of compressed air to.
the lower portion of the cylinder 18. The valve head 94

is-connected to a valve operating element 97, which: is:

slidably mounted in the bore 84; by means of -a- reduced:
diameter: shank portxon 98. The end- of the: operating:.

element or-stem 97 is pneumatically ‘biased -into- engage-

ment.with a:pin 100 which is moyably mounted between:

bifurcated end portions 824 and 82b of the housing ele-.

ment 82 with the ends.of the pin 100 .disposed -within-a:
pair of similarly formed and- opposite-slats. 102 and 104
provided -in the nosepiece structure 12a.. The:slots 102
and 104 are. in communication with the.offset portions-

24z and 24b of the drive track. 24.

In. the normal position . of ‘the- control valve 80, the.

compressed air acting on the valve head 94 displaces the:

operator element 97 to the left, so that the pin 100-is-

disposed ‘beneath the. inclined portions 22¢ of  the.driver.
blade 22 and within the offset portions 24z and 24b of the
drive track' 24. When-the control. valve 28 is.operated
to initiate- downward movement of the piston 20, as:de-

scribed above; the inclined:portions 22¢ on the offset-
portions 22a and 22b" of the driver blade 22 engage:the.

end ‘portions of the pin 100 and-displace this pin:to the-
right within the slot defined by the bifurcated end por-

tions-82a and 82b so that the valve operating element 97 -

is-displaced to the right to move the valve head 94:out
of sealing engagement with the O

the - passageway 48. In. this mannér, downward: move-
ment -of the piston 20: and. the driver blade 22 -operates:

the piston return control valve 86 to supply compressed’

air to the lower portion-of the interior of the cylinder 18:
When the piston-20:is returned to.its normal or re-

leased position under the control. of the valve.28; as-

described above, the driver blade 22 is moved upwardly.
so-that the offset portions 224 and 22b of the driver blade

no Ionger engage the ends of the pin 100 and, according--

ly, the: compressed. air acting on the enlarged end of the:

valve head 94 displaces the valve stem 97 to: the. right.
so that the ends of the pin 160 again move into the: offset:

portions 24a and 24b of the drive track 24 and so-that
the valve head 94 again moves into sealing ¢ngagement:
with - the ‘O-ring 96 .to cut off ‘communication - betwéen:
the-interior of the cylinder 18 and the passageway 52.
Accordingly; the piston return. control wvalve. .assembly:
80, by providing the pin.100 which is engaged by beth

of ‘the . offset edges 22z and 225 of the driver blade 22 ..

avoids any tendency to unequally stress the. driver blade:

22: during downward - movement and- thereby prevents
any tendency for this blade to. bind within the. drive track:

An.
opening .88 in the counterbore 86 is in communication-

O-ring 96; This permits-
the compressed air supplied by the passageway. 52 to-flow.:
through the counterbore. 86, the -bore 84, and an. open-.
ing 108.in. the wall defining the bore 84 to be supphed to-
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by providing the operating pin- 100, which is-engaged by’

both edges of the driver blade. 22, the control valve.80:
can-be centrally located relative to- the nosepiece 12a-of:
the facker 10, as. contrasted with: the control valve. 32~
which: is. dlsplaced on the nosepiece 12a:with: respect’td.
a-center line or diameter passing therethrough.

-In summary, the pneumatically operated fastener driy,-j
ing device 10 of the present invention, although embody-
ing the general construction and operational technigue:

described and''shown .in- the above identified. and later

filed copending Wandel and Doyle application, includes:
new.and improved means:for returning the-piston:20.to-

normalor released’ position including control valve as:
semblies 32 or 80 which are directly operated by.the driv-
ing blade 22. These control valve assemblies, in obviat:

ing the need for a piston return spring; not only sefve:.
to return the piston 20 and the driver blade 22 to their:
normal -position at the end of each fastener driving stroke:
but also provide convenient pneumatic means for retain-
ing these- elements of the construction 1@ in their re--
leased position between successive operations of the tacker:

10.

Although the present-invention has been described in.
conjunction with specific embodiments thereof, it-should:

be- understood that numerous  other: modifications and
embodiments may be provided by those skilled in-the:
art - which. will fall: within the spirit and- scopé' of: the:
present invention.

What is claimed as new and desired to be secured by

‘Letters Patent of the United States is: - .

1. In a. fastener driving device, structure: defining: a:
drive-track lying within asingle plane. and adapted: to-
receive. fasteners :to be: driven; said structure- also: defin- -

ing an:opening offset relative to- said plane; a-fastener-
driving element slidable-in said drive track:and- includ-

ing a-member slidable in said offset opening, valve means,.
and valve operator means projecting into said offset open-:

ing and adapted to be engaged by said member.
2. The-device set forth .in claim.1 in which said -mem-

ber: projects substantially perpendicularly outward -from-
said  driving. element” and includes an-inclined end:por-.

tion.

3. In- a fastener driving device; structure: defining: a:

drive: track -adapted to receive. fasteners and including a

.. pair.of . spaced offset portions; a fastener driving element:
having offset- members- and slidable in said drive -track..

with-said offset members in-said offset portions, a valve,

and a valve operator having: portions disposed in said:
offset portions and adapted to be engaged by said .offset-
_members.for-operating said valve.

. 4. In a fastener- dnvmg device, structure defining: a.
drive track having a pair -of offset portions, a fastener:

driving. blade slidable in said- drive track and having-
offset elements slidable in: said -offset- portions, a. valve-
.carried on-said structure; and -means for operating said:.

valve including an:element- disposed: substantially. paral~

lel to-said drive track and extending inte said offset por-.

tions to be actuated by said offset elements.

5. A fastener-driving device comprising a housing defin- .
, ing-a chamber, a cylinder movably mounted in. said..

chamber, a piston mavably mounted in said cylinder, said

cylinder: including - means defining an exhaust passage-.

way in-communication with. the interior of said cylinder
at a. pomt disposed at one side of said piston, and means.
for moving said cylinder-relative to said housing to open
and close said exhaust passageway.

6. A fastener driving. apparatus comprising a,housmg._

defining a chamber; a cylinder movably mounted in said
chamber, fastener driving means.including a. piston slida~

. bly mounted - in -said : cylinder, control means for mov-

ing said. cyhnder relative to.said housing and away from.:

a normal_p_osmon to:admit. a compressed medium-into-

said- cylinder-at one side of said- piston to operate -said -
fastener- driving means, and means -controlled by move-.

24.due to unequal loading on the edges thereof.  Further;:. %5 ment of said piston for-supplying campressed medium: to-.
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said cylinder at the other side of said piston to restore
said fastener driving means. . N P

7. The fastener driving device set forth in"claim 6
wherein said control means includes means for moving
said cylinder back to said normal position to prevent the
admission of said compressed medium to said one side
of said piston and including means for exhausting the
compressed medium from the cylinder on said one side
of the piston so that the compressed medium on the
other side of said piston is effective to restore said fastener
driving means. : .

8. A fastener driving device using a compressed medi-
um comprising a housing defining a chamber supplied
with said compressed medium, a ¢ylinder movably mount-
ed in said chamber, a piston movably mounted in said
cylinder, first valve means controlling communication
between said chamber and the interior of said cylinder at
one side of said piston, second valve means controlling
communication between the interior of said cylinder at

" the other side of said piston and the atmosphere, and con-
trol means for selectively shifting the position of said
cylinder relative to said housing to selectively open and
close said first and second valve means whereby said
piston is displaced relative to said cylinder by said com-
pressed medium. o

9. The fastener driving device set forth in claim 8
including a piston connected to said cylinder and ‘in

_ which said control means includes means for selectively

supplying said compressed ‘medium to sajd piston.

10. A fastener driving apparatus using a compressed
medium comprising a housing defining a chamber sup-
plied with said compressed medium, a cylinder movably
mounted in said chamber, fastener driving means in-
cluding a piston slidably mounted in said cylinder, first
control means for shifting said cylinder relative to said
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housing selectively to admit said compressed medium to

and to exhaust said compressed medium from the interior
of said cylinder for moving said piston, and second con-
trol means controlled by movement of said piston for
admitting compressed medium to the interior of said
cylinder. :

1. A fastener driving apparatus using a compressed
medium comprising a housing defining a chamber sup-
plied with said compressed medium, a cylinder movably
mounted in said chamber, a piston movably mounted in
said cylinder, said cylinder and said housing having open-
ings forming valve means, first control means for shift-
ing said cylinder between normal and displaced positions
to admit compressed medium into said cylinder for mov-
ing said piston, movement of said cylinder to said dis-

placed position opening said valve means to provide an-
exhaust for the interior of said cylinder and movement-

of said cylinder to said normal position closing said valve
-means, and second control means for supplying com-
pressed medium to said cylinder.

12. The fastener driving apparatus set forth in claim
11 including a blade for driving fasteners operated by
said piston and in which said second control means in-
cludes a valve actuated by said blade.

‘13. A fastener driving apparatus comprising a cylinder,
a piston movably mounted in- said cylinder, a fastener
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driving element operated by said piston, first valve means

for exhausting air from the portion of said cylinder dis-
posed at one side of said piston, second valve means for
admitting compressed air to said portion of said cylinder,
means for moving said piston including means for open-
ing and closing said first valve means, and control means
for opening said second valve means ‘as said first valve
means is opened and for closing said second valve means
after said first valve means is closed. -

‘14. The apparatus set forth in claim 13 in which said
piston has a normal position from which it is moved by
said moving means and in which said control means in-
cludes means actuated by said fastener driving element
to open said second valve means when said piston is dis-
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placed from- said normal position and to ‘maintaif $aid>
second valve means in an open condition until said piston”
returns to said normal position. L L

15. In a fastener- driving apparatus, a cylinder, a piston
slidably mounted in said cylinder, fastener driving means
operated by, said piston, first valve means for exhausting
air from.the portion of the interior of said cylinder- dis-
posed at one sidée of said piston, control means for moving
said piston away from a normal position to operate said
driving means to drive a fastener, means for opening
said first valve means during said movement of said piston
away from said normal position, means for supplying
compressed air to said portion of the interior of said
cylinder to move said piston to said normal position, and
means for closing said first valve means during said
movement of said piston to said normal position to retain
the compressed air in said portion of the interior of said
cylinder to hold said piston in said normal position.

16. The fastener driving device set forth in claim 15
in which the means for supplying compressed air to said
portion of the interior of said sylinder includes second

‘valve means operated by movement of said fastener driv-

ing means.

17. A fastener driving apparatus comprising a housing
defining a -chamber for receiving compressed air, said
chamber having a cylindrical recess, a cylinder element
having a piston structure, said cylinder element being
disposed in said chamber with said piston structure slid-
ably mounted in said recess with one surface of said
piston structure in communication with said compressed
air, a valve seat carried on said housing, fastener driving
means including a drive.piston slidably mounted in the
interior of said cylinder element, first valve means for
selectively controlling the application of compressed air
to the ‘other surface of said piston structure so that said
cylinder element is moved away from said valve seat to
place one end of said cylinder element in communication
with"said reservoir and is moved into engagement with
said valve seat to close off communication between said
reservoir and said one end of said cylinder element, said
cylinder defining an exhaust passageway which is opened
by said moveément of said cylinder element away from
said valve seat to exhaust the other end of the cylinder
element and which is closed by said movement of said
cylinder element into engagement with said valve seat,
and second valve means operated by said fastener driving
means for admitting compressed air into said other end
of said cylinder element.

18. A piston construction for a fastener driving ap- -
paratus comprising a piston, a uniplanar fastener driving
blade. secured to said piston, and a projecting’ portion
projecting perpendicularly outward from the plane of

said blade and extending longitudinally along virtually

the entire length thereof,

19. A fastener driving apparatus comprising a struc-
ture including a cylinder, a piston slidably mounted in
said cylinder for movement between ‘a normal position

-and a displaced position, a fastener driving blade actuated

by said piston, first valve means carried on said structure
for controlling communication between the atmosphere
and one portion of the interior of said cylinder, second
valve means carried on said structure for supplying com-
pressed air to said one portion of the cylinder, control .
means for admitting compressed air to a second portion

“of the interior of said cylinder to drive said piston from

said normal position to said displaced position and for
exhausting compressed air from said second portion of
the cylinder to permit said piston tfo be returned to said
normal position from said displaced position, said control
means including means for opening said first valve means ..
as said piston moves from said normal position to said

- displaced position and for closing said first valve means

(£

as said piston moves from said displaced position to said
normal position, and means actuated by said fastener
driving blade for holding said second valve means in an
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open condition whenever said piston is displaced from 2,472,352
said normal position. _ : 2,729,198
’ NS 2,774,968
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