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ABSTRACT OF THE DISCLUSURE 

This pneumatic fastening machine for staples, nails and 
the like fasteners comprises a cylinder in which a piston 
reciprocates. Means is provides to feed ?uid under pres 
sure to the inlet end of the cylinder. Upper and lower 
slide rings, in contact with each other, slide down to a 
limited extent relative to the cylinder while maintaining 
a seal for the inlet to the cylinder. Thereafter the upper 
slide ring stops moving and the lower slide ring con 
tinues moving down to break the seal and admit com 
pressed ?uid to the cylinder. Furthermore, a work en 
gaging means prevents operation of a valve until the 
work piece is actuated to thereby allow manual triggering 
of said valve to movement of the slide rings. 

This invention relates to pneumatic fastening machines 
for staples, nails or the like fasteners. 
An object of this invention is to provide a machine of 

the character described wherein the driving piston will 
not start to move until great pressure has built up, so 
that the piston will undergo a high initial acceleration, 
deliver a heavy impact blow to the fastener, and yet be 
of light construction so as to eliminate recoil. 

Another object of this invention is to provide a ma 
chine of the character described having improved mag 
netic means cooperable with the main piston to hold the 
piston back until a considerable pressure is built up 
behind the main piston whereby the main piston will start 
moving with a high acceleration. 

Still another object of this invention is to provide a 
machine of the character described having means in the 
main cylinder wall, cooperable with the housing, to pro 
vide a storage chamber for compressed ?uid which is 
?lled at the end of the driving stroke, and which passes 
beneath the main piston to provide a power return stroke. 
A further object of this invention is to provide a ma 

chine of the character described having improved seal 
ing means at the lower end of the cylinder to allow air 
beneath the piston to exhaust to atmosphere during the 
driving stroke, said sealing means being sealed by the 
piston at the end of the driving stroke, and remaining 
sealed during the return stroke, to thereby permit said 
power return stroke, and said sealing means thereafter 
returning to venting condition at the end of said return 
stroke to thereby condition itself for the next driving 
stroke. 
A still further object of this invention is to provide in 

a machine of the character described means wherein the 
driving blade is cooperable with said sealing means to 
permit exhaustion of the compressed fluid beneath the 
piston as the piston approaches the upper end of the 
return stroke. 

Another object of this invention is to provide a machine 
of the character described wherein upper and lower slide 
rings concentric with the piston move down together axial 
ly while still in contact with each other, during which 
time the piston is not exposed to the driving ?uid, and 
then the lower slide ring moves down alone to separate 
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from the upper ring to permit driving ?uid to reach the 
piston to cause a driving action, and wherein the lower 
slide ring moves up to ?rst contact the upper slide ring 
and then both slide rings move up together to their initial 
position and thereby seal the space above the piston from 
inlet pressure to permit the return stroke of the piston 
and exhaust of the fluid in said space to atmosphere. 

Still another object of this invention is to provide a 
machine of the character described having dampening 
members between the upper end of the upper slide ring 
and the housing lid, and between the lower end of the 
lower slide ring and the housing. 
Yet another object of this invention is to provide a 

machine of the character described having improved 
means which normally prevent actuation of a trigger 
which controls the operation of the piston, and which 
means is moved into a position to permit trigger actua 
tion only when the machine is placed in operative posi 
tion against the work. 
A further object of this invention is to provide a ma 

chine of the character described which will be sure and 
positive in operation, easy to assemble and economical 
to manufacture, which is adaptable for use with many 
different types of fasteners, and yet practical and e?i 
cient to a high degree in use. 

Other objects of this invention will in part be obvious 
and in part hereinafter pointed out. 
The invention accordingly consists in the features of 

construction, combinations of elements, and arrangement 
of parts which will be exempli?ed in the construction 
hereinafter described, and of which the scope of inven 
tion will be indicated in the following claims. 

In the accompanying drawing, in which is shown an 
illustrative embodiment of this invention, 

FIG. 1 is a vertical, longitudinal section through a 
machine embodying the invention, with the compressed 
?uid connected, the parts conditioned for a driving stroke, 
and showing the driver blade only partially broken away; 
FIG. 2 is a view similar to FIG. 1 showing the parts 

during the driving stroke; 
FIG. 3 is a view similar to FIG. 1 showing the parts 

during the return stroke; and I _ 

FIG. 4 is a cross-sectional view taken on line IV-IV 
of FIG. 1. 

Referring now in detail to the drawings 10 designates 
a machine embodying the invention. Machine 10 com 
prises a housing 11 provided with a front, vertical hous 
ing portion 11a having a bottom wall 12. Wall 12 is 
formed with a central opening 13. Secured to the housing 
11 in any suitable manner, not shown, is a fastener guide 
assembly 14, to which is secured a fastener magazine as 
sembly 15, both of which are conventional. Fasteners 15a 
are pressed by pusher 15b toward the rear surface of front 
generally ?at plate 14a of said assembly 14 by spring 150. 
A rear generally ?at plate 14b of said assembly 14 forms 
a passage with plate 14a. The upper ends of plates 14a, 
14b project up into opening 13. The lower ends of said 
plates form a passage 14d for a driven fastener 15a. 
Mounted inside housing portion 11a, above wall 12, 

and within a thickened portion 16 at the lower end of 
said housing portion adjacent wall 12, formed with a 
cylindrical bore 16a, is a ring or insert 17 of rubber or 
the like material. Ring 17 is of annular con?guration hav 
ing a central opening 18 which has a lower diameter sub 
stantially equal to the diameter of opening 13, and which 
may taper somewhat upwardly and inwardly therefrom 
as shown or may be cylindrical. The top surface 19 of 
ring 17 is conical for a reason appearing hereinafter. Ring 
17 has a reduced cylindrical outer surface 17a forming 
a lower external annular shoulder 17b. 
A stationary vertical cylinder 20 is positioned within 
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housing portion 11a, and has its lower end 21 sealingly 
received between the outer cylindrical surface 17a of 
ring 17 and the inner cylindrical surface 16a of the 
thickened portion 16. Cylinder 20 contacts shoulder 17b 
and is ?xed to surface 16a. Housing portions 110 is 
formed with an inwardly extending annular ?ange 22, the 
inner annular surface of which is of slightly larger di 
ameter than the outer diameter of cylinder 20. Any suit 
able sealing means, here shown as an O ring 23, carried 
by flange 22 sealingly contacts the outer surface of the 
cylinder to form an air tight seal therewith. Portion 11a 
has a Wall 1112 surrounding cylinder 20 and spaced there 
from, between ?ange 22 and thickened portion 16 to form 
a chamber 24. Chamber 24 is sealed by O ring 23. The 
function of chamber 24 will appear hereinafter. 

Within cylinder 20, at the lower end thereof, in adja 
cent relation to ring or insert 17, is a sealing member 25 
of rubber or the like resilient material. Member 25 com 
prises an outer thin annular ?ange or ring portion 26, 
the outer peripheral edge of which abuts the inside of 
cylinder 20, and which is formed with a circle of open 
ings 27 for a purpose hereinafter appearing. Member 25 
further comprises a central enlarge-d hub portion 28, a 
small part 29 of which extends above ?ange 26, and the 
bulk 30 of which extends below ?ange 26. Portion 30 is 
of a smaller diameter than the smallest diameter of open 
ing 18 of ring or insert 17 so as to project down thereinto. 
A ?at lug 31 extends down from one side of hub 30 into 
opening 13 contacting the rear surface of the upper end 
of rear plate 14b, to hold member 25 against rotation. 
Member 25 is formed with a central opening 32 to receive 
a driving blade to be described hereinafter. Said open 
ing 32 comprises a through portion 33 to sealingly en 
gage the blade when said blade passes therethrough, and 
an upper groove 34 extending to opening 33 but terminat 
ing above the lower end of hub 30‘, as at 34a. The upper 
end of portion 33 may be ?ared as at 35 to facilitate in 
sertion of said blade. The function and operation of 
member 25 will be described hereinafter. 

Cylinder 20, just above the upper surface of ?ange 26 
of sealing member 25, is formed with one or more co 
level openings 36 joining the space inside the cylinder 
with the chamber 24. In spaced relation above openings 
36, the cylinder 20 is formed with one or more co-level 
openings 37. The spacing of openings 36, 37 and the func 
tion of these openings 36, 37 will be explained herein 
after. 

Rcciprocally mounted within the cylinder 20 is a piston, 
generally designated by numeral 38. Piston 38 comprises 
a top body portion 39, which is preferably made of steel 
or other material which will be attracted to a magnet. 
Body portion 39 comprises an upper annular ?ange portion 
49 which is of somewhat smaller diameter than the inside 
diameter of cylinder 20. The upper surface of body por 
tion 39, may be provided with shallow grooves (not 
shown) to facilitate seepage of the working ?uid under 
pressure above the piston, in the manner more clearly 
described hereinafter. Body portion 39 has a central por 
tion 41 projecting downwardly. Surrounding said portion 
41 is an axial bushing 42. Portion 41 is formed with a 
suitable slot to receive the upper end of a driver blade 
43. Passing through suitable openings in bushing 42, por 
tion 41 and driver blade 43, is a hollow driver blade 
retaining pin 44. When the piston is in its uppermost posi 
tion, the lower end of blade 43 is somewhat above the 
lower end 34a of groove 34. Surrounding bushing 42, and 
extending up to the undersurface of ?ange 4t), and pro 
jecting below the undersurface of portion 41, is a dampen 
ing ring 45, which may be made of rubber or the like 
resilient material. The piston 38 is sealed into the cyl 
inder by an O ring 46 disposed in a suitable space be 
tween ?ange 40 and ring 45. Ring 45 has an inner lip 
45a engaging the top edge of bushing 42. 
The upper end of cylinder 20 is formed with an en 

larged outwardly extending annular ?ange portion 47 hav 
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4 
ing means to accommodate a sealing O ring 48 in its 
outer cylindrical surface. ‘ 
A bumper ring 49 is disposed on the upper surface of 

?ange 22. A lower valve slide ring or sleeve generally 
designated by numeral 50, comprises a lower portion 51 
provided with an inner O ring 52, and an outer O ring 53, 
to seal the piston portion 51 against the outside of the 
cylinder 20 and the inside of a cylindrical portion 110 
of the housing portion 11a disposed above ?ange 22, 
respectively. Extending upwardly from the radially outer 
end of ring portion 51, is a cylindrical wall or ring portion 
54. The inner surface of ring portion 54 sealingly and 
slidingly engages an O ring 48 in flange portion 47 of the 
cylinder, and an O ring 55 on the outer surface of ring 
portion 54 sealingly and slidingly engages the inside of 
the housing wall 11c. Below 0 ring 55, the ou‘side surface 
of wall 54 is recessed as at 56. At the juncture of ring 
portions 54 and 51, ring portion 54 is formed with a 
circle of vent openings 57. Housing portion 11a is pro 
vided with a vent opening, slit, or series of vent openings 
58, which align with openings 57 when the lower slide 
ring 50 is in its uppermost position, FIG. 3, which will 
appear more clearly in the description of the operation 
below. The top end of ring portion 54 comprises a first 
annular control surface 59. Lower slide ring 50 may 
reciprocate between the FIG. 1 and FIG. 2 positions as 
will be described hereinafter. 
Mounted on the top of housing portion 11a, is a hous 

lid or cup generally designated by numeral 6G. The cap 
6%) may be secured to the housing by any suitable means, 
such as screws passing through suitable ?anges (not 
shown) in the lid, and received in openings 61 (see FIG. 
4) formed in suitably thickened portions 62 of hous 
ing 11. 
Cap 60 comprises a top wall 63 having an outer, an 

nular, downwardly depending boss 64, and a central 
downwardly depending boss 65, thereby de?ning an an 
nular chamber 66 under top wall 63. Boss 64, on the side 
of housing 11 toward which assembly 15 extends, is 
formed with a pair of passages 67; which communicate 
with the chamber 66, extend down to a pair of similar 
passages 68 formed in housing portion 110 and are seal 
ingly joined to said passages 63 at the plane of juncture 
of cap 60 to housing 11. At its lowermost, innermost 
corner, boss 64 has a thin cylindrical ?ange 69 positioned 
inwardly of and extending below the upper annular sur 
face of housing portion 11a. Housing portion 11a, at the 
side opposite passages 67 and 68, which side may be 
referred to as the front of machine 10, is formed with a 
vent slot 70, which is spaced slightly below both the 
upper surface of housing 11 and the lower end of 
flange 69. 
Cap 60 has an inner cylindrical surface 60a concentric 

with cylinder 20. Housing portion 11a has at its upper 
end, an inner cylindrical surface 11d also concentric with 
cylinder 20. Vent 70 is located between cylindrical sur 
faces 60a and 11a. 

Joined to cap 60 at boss 65 is a housing lid insert 
generally designated by numeral 71. Insert 71 comprises 
a body portion 72 having an upwardly extending cylin 
drical ?ange 73 which surrounds a portion of boss 65. 
Clamped between the upper edge of ?ange 73, and a suit 
ably formed annular unders‘houlder of boss 65 is the 
inner edge of an annular ring-like dampening member 74 
in the form of a diaphragm formed of rubber or the like 
resilient material. Said diaphragm 74 is formed with a 
circle of openings 75 and its outer peripheral portion over 
lies the upper surface of an upper valve slide ring 85 to 
be described hereinafter. Boss 65 and body portion 72 are 
formed with suitable openings to receive a screw 76 or 
other suitable means to attach the insert 71 to lid 60. The 
outer portion of body portion 72 is divided into upper and 
lower radially extending ?anges, 77 and 78 respectively, 
by an annular slot 79. Lower ?ange 78 is of somewhat 
larger diameter than the upper ?ange 77. At the radially 
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inner end of slot 79, lower ?ange 73 is formed with a cir 
cle of passages 80 extending downwardly therefrom and 
communicating with the space above the piston 38. At its 
upper surface, ?ange 78 is formed with means to receive 
a sealing ring 81 which extends up into slot 79, and which 
is positioned under the radially outer cylindrical surface 
771: of upper ?ange 77. Flange 78 has an outer cylindrical 
surface 78a. The radially outer cylindrical surfaces 77a, 
78a of ?anges 77, 78 are formed with means to receive 
sealing 0 rings 82, 83, respectively. Body portion 72 is 
formed, at its axially lower surface, radially inwardly of 
the circle of openings 80, with a recess receiving a per 
manent magnet 84. Block 84 maybe held securely in place 
by any suitable means. 

Positioned radially outwardly of ?anges 77 and 78, is 
an upper valve slide ring generally designated by numeral 
85. Slide ring 85 comprises an upper ring or sleeve por 
tion 86 and a lower cylindrical ring or sleeve portion 87. 
Portion 86 has; an inner cylindrical surface 88 which is in 
sliding, sealing contact with O ring 32; an upper annular 
surface contacted by said outer end of said member 74; 

a. radially outer cylindrical surface 86a formed with 
means to receive an O ring 89 which is in sliding, sealing 
contact with the radially inner surface 60a of lid or cap 
?ange 69. An annular undershoulder 90 is formed at the 
lower end of upper ring portion 86, radially outwardly of 
surface 88, which is adapted to contact the sealing ring 78 
as will appear more clearly hereinafter. At the juncture 
of ring portion 86 and ring portion 87, slide ring 85 is 
formed with a circle of openings 91. Ring portion 87 
comprises an inner cylindrical surface 87a which is in slid 
ing, sealing contact with O ring 83, and an outer cylin 
drical surface 87b formed with means to receive an O 
ring 92 which is in sliding, sealing contact with surface 11d 
of housing 11. Ring portion 87 also comprises a bottom 
annular surface 93 formed to receive a sealing ring 94 
which has a portion extending down below said surface. 
The lowermost surface 95 of sealing ring 94 is of smaller 
radial extent than surface 93; is positioned between the 
inner and outer peripheries of the surface 93; comprises 
a second control surface; and cooperates with the ?rst con 
trol surface 59, as will appear more clearly hereinafter. 
Upper slide ring 85 may move ‘between the PEG. 2 and 
FIG. 3 positions. The upper slide ring 85 comprises the 
lower slide ring portion 87 which has said lower surface 
93 and is of the same or less radial extent than said lower 
slide ring 50; and also comprises the upper slide ring 
portion 85 of greater radial extension directed inwardly. 
The radial dimensions of ring portions 87 and 54 are sub 
stantially the same. 

Slide ring 85' may be replaced by separate ring por 
tions 86 and 37. When the slide rings are in contact as 
shown in FIGS. 1 and 2, the area of the bottom surface 
of lower ring portion 51 plus the area of upper surface 59 
outboard of seal ring 4- is greater than the area of the 
upper suface of upper ring portion 86 plus the area of 
the portion of surface 93 outboard of said seal ring 94. 

Extending rearwardly from the upper rear side of 
housing portion 11a is a handle 96 forming a reservoir 
chamber 104. Said handle comprises a top wall 96a, side 
walls 96b, and a bottom wall 102. Inclined downwardly 
and rearwardly from the lower end of wall 110 is a wall 
97 connected at its lower end to wall 1112 by a web 97a. 
Extending rearwardly from wall 97 is a wall 100 which 
at its rear end is connected by wall 101 to bottom wall 
102. A wall 103 connects wall 102 with wall 11b form 
ing a chamber 105. Housing portion 11a between walls 
110 and the upper end of housing portion 11a, at about 
the level of the lower end of insert 71, at the rear side 
thereof, is formed with an inlet slot 98 which communi 
cates with an annular chamber 99 formed in said housing 
portion, just above cylinder 20. Chamber 105 has side 
walls enclosing the same. Wall 97 is formed with a 
through passage 107 connecting chamber 105 with the 
space 10711 beneath slide ring 50. 
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Walls 96a, 96b, 97, 100, 101, 102 and the rear of 
housing 11, as well as other walls not shown, de?ne a pres 
sure input chamber, 104. Air under pressure, or any other 
suitable working ?uid, is supplied to chamber 104 by any 
suitable means (not shown). Chambers 104 and 105 are 
selectively interconnected by way of a passage 106 formed 
in wall 100. 

Slida‘bly mounted in a bushing 108 mounted in a ver 
tical opening in wall 103, is a valve pin 109 which, when 
moved upwardly to the position of FIG. 2, closes pas< 
sage 106. Bushing 103 and valve pin 109 are such that 
when the pin is in the FIG. 2 position, any working ?uid 
in chamber 105 is vented to atmosphere around said 
valve pin, and when said pin is in the FIG. 1 or FIG. 3 
position, chamber 105 is sealed from atmosphere by way 
of O ring 110 on said pin cooperating with the top of 
the bushing 108. 
A trigger blocking pin 111 is provided, and com 

prises an upper portion 112, a lower portion 113, and 
a reduced neck portion 114 between the upper and lower 
portions. Portion 112 is slidably and sealingly mounted 
in a bushing 115 ?xed in an opening in wall 103 by way 
of an O ring 115 carried by said pin portion 112. Lower 
portion 113 is slidably mounted in a bushing 117 which 
is mounted in a ?ange 118 extending rearwardly from 
the rear side of the housing portion 11a between vertical 
side ?anges 120 which extend from wall 103, downwardly 
past ?ange 118, and to a level at or below bottom wall 
12. The bottom end of portion 113 is formed with an 
inverted V notch 119. ~ 

Pivotally mounted on said ?anges 120, between wall 
103 and ?ange 118, as on pivot pin 121, is a trigger 122. 
Extending from trigger 122, closely adjacent pin 111, 
are upper and lower trigger movement blocking pins 
123 and 124 respectively. Trigger 120 also includes a 
?ange 125 which serves to both actuate pin 109‘ by con 
tact with the upper surface thereof, and to actuate the 
machine by providing a place for the operator’s ?nger, 
on the lower surface thereof. 

Flanges 120, below ?ange 118, are formed with slots 
126, in which is guided a transverse, horizontal pin 127. 
Attached to and extending downwardly and forwardly 
from outer ends of pin 127 are a pair of connecting mem 
bers 128 disposed on opposite sides of assembly 15. At 
tached to the lower ends of connecting members 128 is a 
work engaging plate 129 which extends down below the 
lower end of fastener guide assembly 14 when the ma— 
chine is not on the work, in which position pin 127 is at 
the lower end of slots 126'. The lower ends of members 
128 may be slidably connected to assembly 14 in any 
suitable manner. 

OPERATION 
In the drawings, plate 129 is shown in its upper position 

and the machine on a piece of work W. When the machine 
is not in contact with work, the plate 129 extends down 
below the lower end of assembly 14, pin 127 is at the lower 
end of slots 126, and pin 111 is in its lowered position. 
The parts 111 and 127, 128 and 129 will move down by 
their own weight. When the pin 111 is in the position 
shown in the drawing, the trigger may be actuated since 
pin 123 may move into the recess or groove around neck 
portion 114, and pin 124 may move away from portion 
113. When the plate 129 is down, as when no work is in 
position, the pin 111 will be down, and the trigger may 
not be actuated in either direction, since the pins 123 
and 124 are on opposite sides of the pivot 121, and they 
are both in contact with the slidable pin 111. 
Assuming the machine is connected to a source of 

compressed air, so that reservoir chamber 104 receives 
?uid under pressure, and the trigger has not yet been 
actuated, chambers 105, 66, and 99, passages 106, 107, 
‘68, and 67, and the space under the ring portion 51 of the 
lower slide ring 50 are all under pressure because they 
are all exposed to said reservoir. The two slide rings 50 
and 85 will be in the upper position shown in FIG. 1 
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because the effective upward pressure is larger than the 
effective downward pressure. Passages 80 at this time are 
vented to atmosphere through slot 79, openings 91, and 
slot 70. The top of piston 38 is isolated, since control 
surfaces 59 and 95 are in contact thereby closing the in 
let 98 to the cylinder and thereby preventing ?uid under 
pressure from the reservoir from reaching the cylinder. 
The space below piston 38 is vented to atmosphere 
through passages 27, 1S and 13. Chamber 24 is vented 
to atmosphere through passages 36, 37, 27, 18 and 13. 
When the trigger is actuated upwardly, passage 106 

is closed; chamber 105, passage 107, and the space 107a 
below the lower slide ring are vented to atmosphere around 
pin 109. The effective downward pressure on the upper 
slide ring then forces the two slide rings to move down 
wardly together. However, the main piston 38 is still not 
exposed to pressure since the slide rings move together. 
This motion continues until the upper slide ring 85 is 
stopped in its downward movement by contact of annular 
portion 90 on sealing ring 81, and seals oft vent slot 79. 
Pressure operates on that portion of control surface 59 
which is radially outward of sealing surface 95 to move 
the slide ring 50 downwardly. As soon as the control sur 
faces 59 and 95 separate, the entire control surface 59 is 
exposed to pressure. The lower slide ring moves down to 
the position of FIG. 2. Upon the separation of the con 
trol surfaces 59 and 95, the main piston 38 is exposed to 
pressure. Before the piston starts to move down, there is 
metal to metal contact between the piston 38 and the 
lower end of insert 71 and magnet 84. 
The air pressure builds up in the ?ne grooves (not 

shown) in the upper surface of the piston and/ or the lid 
insert. Compressed air also seeps into the now sealed pas 
sages 80 and slot 79. Due to the magnetic grip between 
magnet 84 and the top of piston 33, the piston does not 
start its driving stroke until the pressure has built up suiti 
ciently so that the magnetic grip is broken. Therefore, 
when the piston 38 does start its driving stroke, it does so 
with a large initial acceleration. 
The driver blade then drives the frontmost fastener 

in assembly 15, into the work, in a Well known manner. 
As the piston 38 reaches the end of its driving stroke, 

the lower end of the rubber ring 45, and the bottom of 
the body portion 41 of the piston contact the sealing mem 
ber 25 and pushes the sealing member into the position 
thereof shown in FIG. 3, thereby sealing the passages 
27. At this same time, the top surface of the piston 38 is 
below openings 37, and chamber 24 fills with air under 
pressure. After this time, when the trigger is released, 
chamber 1&5 is again sealed from the atmosphere; passage 
106 is opened, and chamber 105 and passage 107 become 
pressurized because of communication with the reservoir 
104. The pressure on the bottom of the lower ring portion 
of the lower slide ring is then greater than the pressure 
on control surface 59, and the lower slide ring moves up 
until the control surfaces 59 and 95 meet. Then the ef 
fective upward pressure on the slide rings is greater than 
the effective downward pressure on the slide rings, and 
the slide rings move up together to the FIG. 1 or FIG. 3 
position, thereby causing passages 30 and slot 79, and 
the space above piston 38, to be vented to atmosphere, 
through slot 70. 
The pressurized ?uid entrapped in chamber 24 exits 

through openings 36 and ?lls the annular space below the 
piston and its 0 rings 46 and between the cylindrical 
outer surface of ring 45 and the inside of cylinder 20, 
which starts the piston on its upward return stroke, and 
again covers openings 37 so that the air under pressure 
in chamber 24 is not vented to atmosphere through 
passages 80, slot 79, openings 91 and slot 70, as it would, 
were it allowed to pass through openings 37 to the space 
above piston 38. As piston 38 moves above openings 37, 
air under pressure moves from chamber 24 through both 
openings 36 and 37 to the cylinder and below the piston. 
The piston is thus raised until magnet 84 attracts it in 
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its up position. During this time sealing member 25 still 
seals the space below the piston against venting, because 
of the compressed air entering said space from chamber 
24. 
As the piston approaches the end of its return stroke, 

the end of blade 43 rises above the end 34a of groove 
34 in the sealing member 25. The pressurized ?uid under 
the piston 38, and any remaining pressure in chamber 24, 
is then vented to atmosphere around the lower end of 
lade 43 and through the opening 32 in sealing member 

25. Such action relieves the downward pressure on mem 
ber 25, which returns to the FIG. 1 position due to the 
resiliency of the material in annular ring or ?ange por 
tion 26. 
The space 58a above the lower portion 51 of slide ring 

50 and below the thickened or ?ange portion 47 of cylin 
der 20 is always vented to atmosphere through openings 
57, groove 56, and openings 58. 
The parts have now completed a cycle and are condi 

tioned for another cycle. 
It will thus be seen that there is provided an apparatus 

and article in which the several objects of this invention 
are achieved, and which is well adapted to meet the con 
ditions of practical use. 
As possible embodiments might be made of the above 

invention, and as various changes might be made in the 
embodiment above set forth, it is to be understood that 
all matter herein set forth and shown in the accompany 
ing drawings, is to be interpreted as illustrative and 
not in a limiting sense. 

I claim: 
1. In a fastener driving machine, a driving member, 

a pneumatic piston for actuating said driving member, a 
cylinder reciprocably housing said piston, means provid 
ing a reservoir of ?uid under pressure, means providing 
an inlet of said ?uid to said cylinder to one side of said 
piston, valve means to seal said inlet, said valve means 
comprising a pair of valve members movable relative to 
each other and relative to said cylinder, stop means, 
and means controlled by ?uid from said reservoir for 
moving said valve members while in contact with each 
other, a limited distance relative to said cylinder, with 
out breaking the seal to the inlet, to cause one of said 
valve members to engage said stop means, and then 
further moving the other of said valve members relative 
to said cylinder, to move away from said one valve mem 
ber, and break said seal to the inlet and allow ?uid from 
the reservoir to pass through said inlet to said cylinder. 

2. The combination of claim 1, means to vent the 
space in said cylinder above said piston in one position 
of said valve members, and means to close said vent 
means when said one valve member contacts said stop 
means, and to retain said vent means closed while said 
other valve member moves away from said one valve 
member. 

3. The combination of claim 1, said valve members 
comprising a pair of slide rings concentric with said 
cylinder, said slide rings being slidable axially of the 
cylinder and relative to each other, and said inlet being 
sealed when said slide rings are in contact with each 
other. 

4. In a fastener driving machine, a driving member, a 
pneumatic piston for actuating said driving member, a 
cylinder reciprocably housing said piston, means provid 
ing a reservoir of ?uid under pressure, means providing 
an inlet to the cylinder and above said piston in com 
munication with said reservoir, 2. pair of axially aligned 
slide rings concentric with said cylinder and slidable rela 
tive to said cylinder and relative to each other, and means 
to stop movement of one of said slide rings, said slide 
rings sealing said inlet when said rings are in contact 
with each other in an initial position of said rings and 
while said rings slide together, in contact with each 
other, relative to said cylinder. 

5. The combination of claim 4, and means to cause 
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?uid from said reservoir to move said slide rings to 
gether in one direction a limited distance relative to 
said cylinder, without breaking said seal. 

6. The combination of claim 5, said stop means com 
prising means to limit movement of one of said slide 
rings while permitting the other slide ring to move, and 
said causing means causing the other slide ring to con 
tinue movement relative to said cylinder, in said direc 
tion to separate from said one slide ring to thereby 
break the seal and permit ?uid from the reservoir to 
pass through said inlet to said cylinder. 

7. The combination of claim 6, and means to cause 
?uid from the reservoir to move said other slide ring 
in an opposite direction until it contacts said one slide 
ring, and then move both said slide rings together in said 
opposite direction ‘back to said initial position. 

8. The combination of claim 7, means to vent the 
space in the cylinder above said piston, and means con 
trolled by said one slide ring to control said vent means. 

9. The combination of claim 4, said slide rings com 
prising an upper slide ring and a lower slide ring, a ?rst 
passage connecting said reservoir with the underside 
of the lower slide ring, a second passage connecting said 
reservoir with the upper side of the upper slide ring, the 
lower slide ring having an effective upward pressure 
area greater than the effective downward pressure area 
of the upper slide ring when said slide rings are in con 
tact, valve means to close communication between the 
?rst passage and the reservoir and to vent said ?rst pas 
sage to atmosphere. 

10. The combination of claim 9, means to vent air 
from the cylinder and above the piston, and means on 
the upper slide ring to limit movement of the upper 
slide ring and close the vent means for the cylinder. 

11. In a fastener driving machine, a driving member, 
a pneumatic piston for actuating said driving member, 
a cylinder reciprocably housing said piston, means pro 
viding a reservoir of ?uid under pressure, means pro 
viding communication between the ?uid reservoir and 
the cylinder, on the upper side of said piston, valve 
means to control passage of said ?uid from the reservoir 
to said cylinder, 2. charrrber surrounding said cylinder, 
a ring at the lower end of said cylinder formed with a 
central opening vented to atmosphere, a sealing mem 
ber having a ?exible ?ange overlying the upper end of 
said ring and a central hub projecting down into said 
central opening, said ?ange being formed with an open 
ing overlying the upper end of said ring, the upper end 
of said ring being tapered downwardly and inwardly, said 
hub being formed with a slot therethrough to slidably 
and sealingly receive said driving member, said hub being 
furthermore formed with a groove communicating with 
said slot and extending to the upper end of said hub and 
terminating at its lower end above the lower end of said 
hub, the length of said driving member being such that 
when the piston is in its uppermost position, the lower 
end of said driving member will be disposed above the 
lower end of said groove, and said cylinder being formed 
with an opening adjacent to and above said ?ange, and 
with an opening above the ?rst opening and located 
above the piston when the piston is in its lowermost posi_ 
tion, said opening in said cylinder communicating with 
said chamber, said piston being provided at its underside 
with an annular ring having at its underside a surface 
tapered inwardly and downwardly and adapted to press 
said ?ange down against the upper surface of the ring 
at the lower end of the cylinder to close the opening in 
said ?ange. 

12. In a pneumatic driving machine, the combination 
comprising a housing, a lid for said housing, a cylinder 
stationarily mounted in said housing, a piston recipro 
cally mounted in said cylinder, a fastener driver blade 
attached to said piston, the upper end of said cylinder 
being in spaced relation to the lower end of said lid, an 
upper slide ring surrounding said lid and axially movable 
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10 
relative thereto, a lower slide ring surrounding the up 
per end of said cylinder and axially movable relative 
thereto, the upper end of said lower slide ring com 
prising a ?rst control surface, the lower end of said up 
per slide ring comprising a second control surface, said 
control surfaces being in facing relation and adapted to 
form a seal when said slide rings are in contact one with 
the other, a portion of said ?rst control surface being \ 
located outwardly of the second control surface when 
said surfaces are in contact, the upper surface of said 
upper slide ring being of larger area than either of said 
?rst and second control surfaces, the area of the lower 
surface of the lower slide ring plus the area of the por 
tion of the second control surface, if any, located out 
wardly of the seal between said ?rst and second control 
surfaces, being greater than the area of the upper end of 
the upper slide ring plus said portion of the ?rst con 
trol surface located outwardly of said seal. 

13. In combination, a housing, lid means at the top 
of said housing, a cylinder stationarily mounted within 
said cylinder and below said lid, said cylinder being 
open at the top, a piston reciprocally mounted in the 
cylinder, drive blade means mounted on said piston, said 
housing being formed with a chamber surrounding the 
space between the upper end of said cylinder and the 
lower end of said lid means, an upper slide ring and a 
lower slide ring coaxially with said cylinder, a com 
pressed ?uid reservoir formed in said housing com 
municating with said chamber, means to constantly sup 
ply said ?uid to the upper end of said upper slide ring, 
means to selectively expose the space beneath the lower 
end of said lower slide ring either to atmosphere or to 
said ?uid, said upper slide ring surrounding a portion of 
said lid means and being axially movable relative there 
to, said lower slide ring surrounding the upper end of 
said cylinder and being axially movable relative thereto, 
said slide rings each having an upper and a lower posi 
tion, said slide rings having means to form a ?uid tight 
seal therebetween when their facing surfaces are in 
contact, and said slide rings being adapted to move in 
unision with said facing surfaces in sealing engagement 
during all of the range of movement of said upper 
slide ring and during a portion of the range of movement 
of said lower slide ring. 

14. The combination of claim 13, means at the bottom 
end of the cylinder to selectively seal the bottom end 
thereof or vent the cylinder to atmosphere, said drive 
blade means passing through said means at the bottom 
of the cylinder. 

15. The combination of claim 13, permanent magnet 
means in said lid means at the lower end thereof en 
gageable with the upper surface of said piston, said pis 
ton being formed at least partially of material which 
will 'be attracted to the magnet means. 

16. The combination of claim 13, ?uid passage means 
formed in said lid means joining the space above said 
piston to atmosphere, said upper slide ring having means 

' cooperable with said lid means to form a ?uid tight seal 
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to seal said ?uid passage means when said upper slide 
ring is in the lower position thereof. 

17. The combination of claim 14, piston return means 
comprising a chamber formed in the lower end of said 
housing and surrounding the lower portion of said 
cylinder, said cylinder being formed with a ?rst opening 
closely adjacent the lower end of said cylinder and a 
second opening in spaced relation above the ?rst open 
ing, said piston having an axial extent somewhat less 
than the distance between said openings, whereby as 
said piston approaches the lower end of its travel, said 
second opening is exposed to said ?uid to ?ll said cham 
her with said ?uid, said fluid then exiting to the space 
below said piston through said ?rst opening to return 
said piston upwardly; said sealing means at the bot 
tom of the cylinder being sealed during the return stroke. 

18. The combination of claim 14, said sealing means 
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at the bottom of the cylinder comprising an annular 
sealing insert mounted between the bottom end of the 
cylinder and a bottom wall of the housing, said seal 
ing insert comprising a tapered annular top surface, said 
sealing means further comprising a resilient sealing mem 
ber having a ?ange portion overlying said annular sur 
face of said sealing insert, said ?ange portion being 
formed with ?uid passages, said bottom wall of said 
housing lbeing formed with an opening exposed to at 
mosphere, said annular sealing insert surrounding said 
opening, said sealing member being formed with means 
to form a ?uid tight seal with said blade as said blade 
passes therethrough, the end of said blade being in non 
sealing engagement with said sealing means when said 
blade is in substantially the upper position thereof, the 
lower end of said piston urging said resilient sealing 
member into engagement with said sealing insert to seal 
said sealing member passages when said piston is in the 
lower position thereof, whereby the space below said 
piston is sealed from atmosphere. 

19. In a fastener driving machine, a driving member, 
a pneumatic piston for actuating said driving member, a 
cylinder reciprocably housing said piston, means pro 
viding a reservoir of ?uid under pressure, means pro 
viding communication between said ?uid reservoir and 
the cylinder on one side of said piston, valve means to 
control passage of said ?uid from the reservoir to said 
cylinder, ?nger actuated trigger means to control said 
valve means, means for releaseably blocking the trigger 
means against ?nger actuation, and work engaging means 
for releasing the blocking means, to permit said trigger 
means to be ?nger actuated, said trigger means having 
a pivot, said blocking means being movable between 
an upper and a lower position, said blocking means 
comprising an upper portion, a lower portion, and a re 
duced neck portion interconnecting said upper and lower 
portions, a ?rst pin on said trigger means above said 
pivot, 21 second pin on said trigger means below said 
pivot, both of said pins being in contact with said upper 
and lower portions respectively of said blocking means 
in one of the positions thereof, and one of said pins being 
aligned with said reduced neck portion in the other posi 
tion of said blocking means. 

20. A pneumatic fastener driving machine comprising 
a housing having a front part provided with a top end, 
and a projection extending down from the top end, a 
cylinder Within the front part of the housing concentric 
with said projection, a piston reciprocably mounted 
within said cylinder, a drive blade ?xed to the piston and 
extending downwardly therefrom, said housing being 
provided with a reservoir for air under pressure and an 
inlet connecting the reservoir with the upper end of the 
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12 
cylinder and below said projection, valve means to con 
trol said inlet and comprising an upper slide ring slidable 

'relative to said cylinder, between and sealed to said 
housing and projection, and a lower slide ring slidable 
relative to said cylinder and relative to said upper slide 
ring, between and sealed to said housing and cylinder, 
and means to seal said slide rings to each other and 
close said inlet when said slide rings are in contact with 
each other and move together relative to said cylinder 
while permitting the lower slide ring to continue moving 
away from said upper slide ring to thereby break the 
seal to the inlet, stop means to limit movement of the 
upper slide ring and means to continue movement of 
the lower slide ring away from said upper slide ring to 
thereby break the seal to the inlet. 

21. A pneumatic fastener driving machine comprising 
a housing having a front part provided with a top end, 
and a projection extending down from the top end, a 
cylinder within the front part of the housing concentric 
with said projection, a piston reciprocably mounted 
within said cylinder, a drive blade ?xed to the piston and 
extending downwardly therefrom said housing being pro 
vided with a reservoir for air under pressure and an inlet 
connecting the reservoir with the upper end of the 
cylinder and below said projection, valve means to con~ 
trol said inlet and comprising an upper slide ring slida 
ble relative to said cylinder, between and sealed to said 
housing and projection, and a lower slide‘ ring slidable 
relative to said cylinder and relative to said upper slide 
ring, between and sealed to said housing and cylinder, 
and means to seal said slide rings to each other and 
close said inlet when said slide rings are in contact with 
each other and move together relative to said cylinder, 
said cylinder having an outwardly extending annular 
?ange at its upper end, said lower slide ring having an in 
wardly extending annular ?ange at its lower end dis 
posed beneath said ?ange on said cylinder, and means 
to continuously vent to atmosphere the annular cham 
ber formed between the cylinder and the lower slide ring 
bounded by said annular ?anges. 
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