Oct. 18, 1960 D. B. MCILVIN 2,956,282
HAND-HELD AUTOMATIC DEVICES FOR DRIVING HEADED FASTENERS
Filed May 3, 1954 5 Sheets-Sheet 1

l
¥
J
{
N._/
z L fi7 %
| N it
[ i ] \'/‘,’/'___ R lll
30 i IRl
_TE'_f__t____:-_“__Q;:TL’ ;ﬁjﬂ 178 -y
s i T5 =
i . =] 5
¢
“‘\
)
Ilnventor
Donald B MIlvin

\ ( Bff Ais A_,zf iz,




Oct. 18, 1960 D. B. MCILVIN - 2,956,282
HAND-HELD AUTOMATIC DEVICES FOR DRIVING HEADED FASTENERS

Filed May 3, 1954 5 Sheets-Sheet 2
~ N 42
“[T P s o
" \\\~ \\ ,5‘\\,.,' X 99 92
== \\\ ) /’,’/ 55“9' NS vr
\ \\ 7% FIN 96
¥ \ N 50
N y ) y £ 101
: g 92 90 / / /O3
‘ .dj =
./40 \:_; \ l—‘- ] —_——— 110 Y
1V A s
~ we %

________________

Inventor
Donald BMCI{vin




Oct. 18, 1960 D. B. MCILVIN 2,956,282
HAND-HELD AUTOMATIC DEVICES FCR DRIVING HEADED FASTENERS
Filed May 3, 1954 5 Sheets-Sheet 3

m

L/
% 14
28 »143\/ - :,
| 120 % At
T198—X 442 30 7 14
176 ' 10/ /@4 52 20
1/8 7y 2 % S
7% - 164 \
RO P/ #
(e} 176 Y12 7
174 178
64 458
i 38 N
§ 77 BN P
N
N A 0 N |z
N ' NP
N . \O
OR N,
1R —26 N 7|2
R N}
a2 \ &/ﬂ? Inventor
\\\E\ /70 §\;\ . 7 Donald BM<Ilvin
% __4‘__;_ ; S}\\\ ]@ "By s A -
ONe” | o Wels
68/EJI o5



2,956,282

D. B. MCILVIN
5 Sheetis-Sheet 4

Oct. 18, 1960
HAND-HELD AUTOMATIC DEVICES FOR DRIVING HEADED FASTENERS
4E

Filed May 3, 1954
\ 225

V4
| C4

220
v
i
a4 §
N =] —
ggg‘ , %ﬁ% = 0
S\ AR \
172 ) B3 =
/EE 219 164
Fgg 9
Inventor

A
: Donald BMIluin
‘ [ ‘Bf/ hg' /‘Uf,or?ﬁsy‘



Oct. 18, 1960 D. B. MCILVIN 2,956,282

HAND-HELD AUTOMATIC DEVICES FOR DRIVING HEADED FASTENERS

Filed May 3, 1954 & Sheets-Sheet 5
42 '
4 2
=]
- i N
—i N
N

2L L L Ll Lot YA A I]IA
~ Ha

4
2' N
i\ L
" |
|
N4t \
‘ l I
N
N N
N N
: N
NF ‘ l N
B B .
N 4
S G s
i

Invenitor
Donald BMCTluin

By éis‘Az‘z‘
Figl! Mookt

gogl l ‘“-C": [
ele-" X \ 195




2,956,282
Patented Oct. 18, 1960

o
1CC

United States Patent O

1,

2,956,282

HAND-HELD AUTOMATIC DEVICES FOR
DRIVING HEADED FASTENERS

Donald B. Mcllvin, Danvers, Mass., assignor to United
- Shoe Machinery Corporation, Flemingtonr, N.J., a cor-
poration of New Jersey

Filed May 3, 1954, Ser. No. 427,022
22 Claims. (Cl. 1—18)

The present invention relates to fastener handling and
inserting devices and more particularly to such devices
having a portable gun for automatically inserting headed
fasteners remotely of a fixed supply of fasteners. While
the present invention is disclosed as embodied in a pneu-
matically operated device for automatically inserting
headed fasteners, certain of its novel aspects are not lim-
ited to automatic inserting devices nor to pneumatically
operated devices.

Automatic devices for driving fasteners are broadly
well known. Such devices include an inserting gun,
usually pneumatically operated, a remote supply of fasten-
ers and means for separating a single fastener and de-
livering it to the inserting gun in response to the opera-
tion of the gun. The supply of fasteners is generally
contained in heterogeneous fashion in a fixed hopper.
Means are provided for orienting these fasteners in an
orderly supply and further means are then provided for
separating a single fastener from this oriented supply
and introducing it into a delivery tube leading to the
inserting gun. Generally, a blast of air assists in carry-
ing the separated fastener along a delivery tube leading
to the gun. It is apparent that each of the above de-
scribed steps must be highly perfected to insure reliable
operation of the entire combination and to enable inser-
tion of fasteners in rapid succession.

It has been found that pneumatically operated insert-
ing devices of this type are the most efficient and desir-
able. It is therefore desirable to have all other ele-
ments of the combination pneumatically operated in
order to eliminate the expense involved in providing the
necessary auxiliary equipment attendant with the pro-
vision of more than one energy source. Moreover, it is
necessary that compressed air be utilized efficiently in
performing all the various functions described above.
For example, the means for orienting the fasteners should
be intermittently operated and yet must be able to pro-
vide a sufficient supply of fasteners to enable rapid op-
eration of the device. Furthermore, the air provided
for carrying a separated fastener along the delivery tube
should preferably be maintained at a minimum mneces-
sary to perform its function. This emphasizes a some-
what unobvious fact that even a small waste in the use
of compressed air can render an otherwise practical de-
vice commercially unacceptable.

It is an object of the present invention to provide im-
proved fastener handling means which are particularly
adapted for use in combination with automatic fastener
inserting devices.

It is another object of the present invention to provide
in an automatic fastener inserting device improved means
for providing a blast of air for carrying a separated fasten-
er to remote portable inserting gun.

More particularly, and in accordance with the various
features of the present invention, a hopper is provided
for holding a relatively large number of headed fasteners.
A lift slide reciprocates within this hopper delivering
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fasteners to a slotted raceway. As the fasteners descend
the raceway, the fastener body portions or shanks fall
freely into the slot so that a supply of fasteners is main-
tained in the raceway suspended by their heads. At the
bottom of the raceway are a presser foot and a recip-
rocating segment. During the operation of the device
the presser foot grips one or more fasteners next above
the bottommost fastener in the raceway, allowing the
bottommost fastener to fall into a recess formed in the
segment. As a feature of the invention the segment is
formed of nonferrous material and a magnet is pro-
vided which insures that fasteners fall completely into
this recess. The segment then moves from this fastener
receiving position separating the bottommost fastener and
carrying it into alinement with a delivery tube leading to
an inserting gun.

The inserting gun is identical in all its features, with
the exception of modification in its' work engaging nozzle,
to the inserting gun disclosed and claimed in my United
States Letters Patent No. 2,820,966, granted January 28,
1958. This gun has a casing which is gripped by an
operator and a yieldable nose piece which when displaced
by engagement with a work piece automatically causes a
driving piston and driver to drive a fastener which has
temporarily been positioned in the nose piece. When
the driver is in its driving position, a signal line con-
necting the inserting gun and a control valve adjacent
the hopper is pressurized. Pressurization of the signal
line shifts the control valve from a first to a second po-
sition.

The control valve controls a time delay valve and a
primary piston. “The primary piston controls the move-
ment of the separating segment and the lift slide while
the time delay valve controls the flow of air to the deliv-
ery tube.” When the control valve is in its first position,
the separating segment is in a fastener delivering posi-
tion, the lift slide is in its lowermost position, and the
time delay valve controlling the flow of air to the de-
livery tube is closed, at which time a previously sep-
arated fastener is in the nose piece of the inserting gun
preparatory to being driven. When the gun is pressed
against a work piece and the signal line is pressurized
the control valve .assumes its second position. Air then
flows to the primary piston causing the separating seg-
ment to move to a fastener receiving position as the press-
er foot retains all but the bottommost fastener in the
raceway allowing it to drop into the recess in the carrier.
At the same time the lift slide is raised to. deliver fasten-
ers to the raceway. A closed circuit hydraulic system is
provided in which the movement of the primary piston is
restricted by flow of oil through an orifice thereby raising
the lift slide in a gentle manner to transfer a- maximum
number of fasteners to the raceway. Also in the second
position the time delay valve is opened. However, no
air flows through the delivery tube as in the second po-
sition of the control valve, that valve blocks such flow.
The time delay valve is constructed in such fashion that
it is opened by air flowing from the control valve but may
be closed only by escape of air through a restricted ori-
fice under the action of an internal spring. Therefore,
this valve remains open for a predetermined time after
the pressure -for opening it has been released. When the
gun is rmoved from a work piece the signal line is depres-
surized and the control valve returns to its first position.
The primary piston allows the separating segment to
move to a fastener delivering position and the lift slide
is lowered. The hydraulic arrangement is such that
little or no resistance is offered to this return motion of
the primary piston. Since the control valve in its first
position allows the flow of air.to the delivery tube as soon
as the separating carrier is-in a fastener delivering posi-
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tion a short blast of air will be provided for blowing the
fastener through the delivery tube to the inserting device
preparatory to a further operation while the tlme delay
valve remains open.

The above and other features of the invention lncludlng
various novel details of construction and combination of
parts will now be more partlcularly described ‘with refer-
ence to the accompanying: drawings and pointed out in
the claims,

In the drawmgs, )

Fig. 1 is a view in side elevatmn of the hopper and
separating mechanism of the present invention with cer-
tain parts broken away and others shown in sectlon for
clarity;

Fig. 2 is a view in sectlon of the msertmg gun utilized
in the present invention;

Fig. 3 is a view in plan of nail releasing elements of
the present invention; =

Fig. 4 is a section on the line IV—IV of Fig. 3 on an en-
larged sca;e,

Fig, 5 is a section on the hne V—V of Fig. 4

Fig. 6 is a fragmentary view taken along the line VI—
VI of Fig. 4 on a reduced scale;

Fig. 7 is a section on the line VII-—VII of Fig. 1;

Fig. 8 is a diagrammatic view showing the fluid pres-
sure control system for the present device and its rela-
tion to various operating elements;

Fig. 9 is a diagrammatic view:showing an optlonal fluid
pressure control system;

Fig. 10 is a vertical section through an inserting gun
having a compensatmg nose plece,

Fig. 11 is a view looking in the direction of the arrow
Ain Fig. 10 and on an enlarged scale;

Fig. 12 is a section on the line X1I—XII in Fig. 11;

Fig. 13 is a view similar to Fig. 12 but with the parts
shown in a different working position;

Fig. 14 is a fragmentary view similar to Fig. 12 show-
ing the relationship of the msertmg gun driver to a flat
headed fastener, and

Fig. 15 is a view similar to F1g 14 with the driver in
a different position.

- Reférring first to Fig. 1 a hopper 20 for holding a sup-
ply of nails -or other headed fasteners is provided. This
hopper is mounted on a base plate 22 which may be se-
cured to any convenient support. Extending downwardly
from the hopper 20 is a raceway 24. A lift slide 26 is
reciprocated within the hopper 20 to deliver nails to the
raceway 24. These nails slide down the raceway in prop-
er orientation to a separating segment 28. The separating
segment has a countersunk slot 30 (Fig. 4) into which the
endmost nail drops when the slot is in alinement with the
raceway. A presser foot 32 (Fig. 6) grips nails adjacent
the bottommost nail to prevent the entry of more than
one nail into the slot 30. This separated nail is then car-
ried by the segment 28 to a point where the recess 30 is in
register with a delivery tube 34 (Figs. 5 and 8). At this
time a blast of air is provided to deliver the separated
nail to an inserting gun 36 connected-to the other end of
the delivery tube 34 which automatically inserts nails so
delivered. The inserting gun 36 may be identical in all
features to the inserting gun disclosed and claimed in my
above-mentioned patent. This gun is provided with a
casing 38 (Fig. 2) which may bé gripped by an operator
and a nose piece 40 which is displaced against the action
of a compressicn spring 41 upon engagement with a work
piece to actuate the inserting device. The inserting gun
has two lines 42, 44 extending from its upper end leading
to a relatively fixed point (shown only in Figs. 8 and 9)
adjacent the hopper -and-separating mechanism shown in
Fig. 1. The line 42 is at all times connected to a source
of pressurized air and the line 44 is connected to valve
controls provided for actuating the motions of the lift
slide 26 and separating segment 28 upon pressurization
of said line during the operation of the inserting gun 36.
Pressurization of the signal line 44 also actuates valve
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controls which provide a predetermined blast of air to
blow a nail through the delivery tube 34 when the recess
30 of the separating segment 28 is in register with the
delivery tube thereby delivering a single fastener to posx-
tioning means shown as a quill 46 within the nose piece
40 after each operation of the inserting gun 36.

Three sides and the bottom of the hopper 20 are formed
mtegrally with a cast framé member 48 (Figs. 1 and 7)
which is secured to the base plate 22 by four screws 50
(only two of which are shown). The frame 48 is pro-
vided with two webs 52 extending from the hopper 20.
Secured to the frame 48 by screws 54 is a bracket 56
having a surface 58 which defines the front of the hopper

" 20. The lift slide 26 is formed on a plate 60 which re-
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ciprocates within a groove defined by the surface 58 and
a vertical track 62 within the frame 48. A downwardly
extending V-shaped track 64 is formed on the upper sur-
face of the lift slide 26 with a slot 66 being provided
toward its lower end in which the body portion of a nail
may fall thus orienting nails with respect to the head as
they slide down the track 64 and when the lift slide 26
is in its upper position onto the raceway 24 in properly
oriented condition,

The lower end of the hft slide plate 60 is connected
by two links 68 freely mounted on pins 70 and 72 to lift-
ing levers 74, 76 which in turn are securely- attached to a
shaft 78 journaled in mounting blocks 80 which are se-
cured to the base plate 22 by screws 82.

The raceway 24 comprises two spaced bars (Fig. 3)
which at their upper ends are mounted by screws 84 to
lugs 86 extending from the bracket 56. The lower end of
the raceway is secured by screws 88 to a projection 90
extending from a web 92 which in turn is integral with

" the bracket 56 (Figs. 1 and 4). The screws 88 also secure

40

a mounting block 94 to which the presser foot 32 is pivot-
ally attached by a screw 96. )

The presser foot 32 has a tail 97 (Fig. 3) extending
on the other side of the pivot screw 96 the weight of
which normally holds the presser foot above nails within
the raceway 24. The tail 97 extends.into the path of
movement of the segment 28 (Fig. 6) so that, when the
segment 28 is in a fastener receiving position with the

 countersunk slot 30 in alinement with the raceway, the

45

50

tail 97 is cammed upwardly by the upper surface of the
segment (Figs. 4 and 6) whereby one or two nails in the
raceway next above the bottommost nail are retained
therein by a resilient pad 99 attached to the presser foot.
It will be noted that the action of the presser foot 32 main-
tains the shanks of the retained nails normal to the plane
of the raceway thereby preventing the possibility of more
than one nail entering the slot 30.

The separating segment 28 is preferably formed of
aluminum or other nonmagnetic material to facilitate
the action of a magnet 103 opposite the slot 30. The
magnet 103, which is secured to the segment 28 by a
cap 101, assures that the shanks of nails completely en-
ter the slot 30 thereby eliminating the possibility of a

- jam as the segment is moved from a fastener receiving

80

position to a fastener. dehvermg position.

The separating segment 28 is connected by a web 98
to a hub 100 which is journaled upon a shaft 102 mount-
ed between the web 92 and a second web 104 also inte-

~ gral with the bracket 56. The mating surfaces 106, 108
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of the separating segment 28 and the projection 99 re-
spectively (Fig. 5) are concentric with the shaft 102.
The lower portion of the separating segment 28 rests
upon a supporting surface 110 formed on the web 104.
A lug 112 extends laterally from the web 98 and has
extending from its lower end a pin 114 which engages
a second pin 116 projecting from a short lever 118 which
is integral with the lever 76. A tension spring 120 act-
ing between a pin 122 extending from the upper sur-
face ofthe lug 112 and the bracket 56 urges the separat-
ing segment 28 in a clockwise direction as. viewed in
Figs. 3 and 5.
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Adjacent the upper end of the raceway 24 a clearing
finger 124 (Fig. 1) is provided for returning to the
hopper 20 any nails which are not properly oriented
within the raceway 24. The finger 124 is mounted by
screws 126 to one end of a bell crank 128 journaled on
a pin 130 extending between flanges 132 which are in-
tegral with the bracket 56. The other end of the bell
crank 128 is pivotally connected by a pin 134 to a down-
wardly extending link 136 the lower end of which is
%votally connected to a lever 138 secured to the shaft

The inserting gun 36 includes a two diameter piston
140 (Fig. 2) the lower portion of which has the larger
diameter, a driver 142 extending from the lower end
of said piston and means including a plurality of pas-
sageways 144 for introducing equal air pressure to both
ends of the piston. Holes 146 formed in the casing 38
and the yieldably mounted nose piece 40 vent the air
pressure on the lower end of the piston to atmosphere
when the nose piece 40 is forced against the work piece.
When the piston is in its lowermost position the signal
line 44 is pressurized through a single passageway 148
communicating with the upper chamber of the gun. Nor-
mally the signal line 44 and passageway 148 are vented
to atmosphere by way of a reduced portion of the piston
140 and a hole 173 formed in the casing 38. Pres-
surization of the signal line 44 actuates control mech-
anisms which are to be described presently. For fur-
ther details of construction and operation of the gun 36
reference is made to my above-mentioned patent.

In Fig. 8 the valve control system for the pneumatic
operation of the various elements of the present device
is diagrammatically shown. As mentioned above, the
air supply line 42 is connected directly to a source of
pressurized air at all times. The signal line 44 extends
to a remote control valve 150 and is arranged when
pressurized so that the piston 151 of the contro] valve
is displaced from a first to a second position against the
action of a spring 153. The control valve 150 is like-
wise connected to a source of compressed air at all times.
A line 154 extends from the control valve 150 and has
its opposite end secured in a block 155 which is attached
to the projection 90 of the bracket 56 (Fig. 1). The
line 154 thus communicates with the delivery tube 34
when the separating segment 28 is in a fastener deliv-
ering position with the slot 30 in register with the de-
livery tube 34. A time delay valve 152 is interposed
in the line 154 to permit passage of only a short burst
of air through the line 154 and the delivery tube 34,
said burst of air being just sufficient to deliver a sepa-
tated fastener to the inserting gun 36. Another line 160
extends from the same port of the control valve 150
as the line 154 and communicates with one end of a pis-
ton 158 which is slidably mounted in a cylinder 164
which, at its right hand end (Fig. 1), is pivotally mount-
ed on a shaft 166 extending between lugs 168 secured
to the plate 22 by screws 170. A line 156 extends from
a second port in the control valve 150 and communi-
cates with the opposite end of the piston 158. Also com-
municating with the second port of the control valve
150 is a line 162 which is adapted to introduce air into
the time delay valve 152. The time delay valve 152 in-
cludes a piston 157 which normally prevents flow of
air through the line 154 and a one way check valve
194 through which air may be introduced to displace the
piston 157 against the action of a spring 159. When
there is no further air being introduced through the
valve 194, the piston 157 remains displaced for a pre-
determined time as air is metered through a resiricted
orifice controlled by a screw 196. The amount of air for
delivering a nail to the gun 36 may be maintained at a
minimum by proper adjustment of the screw 196.

A rtod 172 extends from the piston 158 and is piv-
otally connected by a pin 174 to a lever 176 which is
fastened to the shaft 78. - Thus with displacement of the
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piston 158 motion is imparted through rotation -of the
various levers 176, 74, 76, 118 and 138 to the various
operating elements of the hopper and separating mech-
anism. The control valve 150 and the time delay valve
152 serve no other function than to control the fiow of
ajr and for that reason are shown only diagrammatically
in Fig. 8. - In practice they may be mounted in any
convenient manner, preferably adjacent or on the base
plate 22.

. - The operation of the control valve 150 -and its asso-
ciated mechanism will now be described. For the pur-
pose of this description the various lines extending from
the control valve 150 may be termed as follows: first
line 156, second line 160, third line 154 and fourth
line 162. The piston 151 of the control valve 150 is nor-
mally maintained in a first position by the spring 153 when
the signal line 44 is depressurized. In this position the

second line 160 is pressurized and maintains the piston

158 in its right-hand position as seen in Fig. 8. In this
position the lift slide 26 is in its downmost position and
the separating segment 28 is in a fastener delivering po-
sition with the slot 30 in register with the delivery tube
34. Also in the first position of the piston 151 the por-
tion of the third line 154 leading to the time delay valve
152 is pressurized. However, said time delay valve pre-
vents flow of air to the delivery tube 34. When the sig-
nal line 44 becomes pressurized when the gun is fired, as
explained above and in my above-identified patent, the
piston 151 of the valve 150, which also may be called
the master control valve, is displaced to the left against
the spring 153, when viewed as in. Fig. 8, whereupon
the first line 156 and the fourth line 162, which are

parallel, both connected to the same port in the valve

150, are simultaneously pressurized from the main air
supply line 42 which is maintained constantly pressur-
ized. Also simultaneously, the second line 160 and the
upper portion of the third line 154 are vented to at-
mosphere through the valve 150. Pressurization of the
first line 156 actuates the cylinder 164, which is also
referred to as the operating means, by displacing the
piston 158 to its left-hand position thereby rotating the
shaft 78 and raising the lift slide 26 to its upper po-
sition where it delivers nails to the raceway 24. Ro-
tation of the shaft 78 also causes the separating segment
28 to be shifted to a fastener receiving position wherein
a single fastener drops into the countersunk slot 30.
At this time the clearing finger 124 rotates in a clock-
wise direction to return to the hopper 20 any nails which
fail to fall into the raceway 24. Simultaneously, the
pressurization of the fourth line 162 actuates the supply
control valve 152 by displacing the piston 157 to the
right against the spring 159 so that there is uninter-
rupted communication between the master control valve
150 and the delivery tube 34. Thus the supply control
valve 152 is actuated in synchronism with the operating
means 164 since the pistons 157 and 158 are moved
simultaneously. As explained above, the actuation of
the operating means 164 is to operate the separating seg-
ment etc., and the actuation of the supply control valve
152 is to open it so as to be ready to permit the passage
of air through the line 154 when the same again be-
comes repressurized in a manner now to be explained.
When  the inserting gun 36 is removed from a work -
piece, the spring 41 returns the nosepiece to the position
shown in Fig. 2 and the signal line 44 is depressurized
by being vented to atmosphere through the hole 173.
The piston 151 of the control valve 150 then assumes
its first position venting the first line 156 and the fourth
line 162 to atmosphere. At this time, the control valve
150 pressurizes the second line 160 and the third line
154 by placing them in communication with the air sup-
ply line 42. Pressurization of the second line 160 causes
the parts, with the exception of the time delay valve
152, to again assume the positions shown in Fig. §
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wherein-the separating segment 28 is in' a fastener de-
hvermg position. ~ Due to the fact that the piston 157
is not immediately returned to-its original position since
air must pass through the ‘restricted orifice controlled
by the screw 196, a“short burst of air will flow through
the third line 154 thereby “delivering a separated nail
through the "delivery tube 34 to the inserting gun 36
‘Wwhere” it is held preparatory to the next msertmg op-
eration,

Also attached to the pm 174 (Flgs -1 and 8)isa plston
rod- 178 which  extends from a plston 180. A cylinder
182 in which the piston 186 rides is pivotally mounted
on a shaft 184 extendmg ‘between the webs 52 of the
frame 48. The piston 180 is included with a closed hy-
draulic circuit which restricts the rate of movement of
the plston 158 from its right to left-hand positions there-
by causing the lift slide 26 to rise slowly so that fasten-
ers are deposited upon the raceway 24 in a gentle man-
rier thus assuring a delivery of a maximum number of
fasteners per cycle to the raceway. The hydrauhc cir-
cuit is arranged so that little or no restriction is placed
upon the opposite motion of the piston 158 so that the
downward movement of the lift slide 26 is substantially
faster than its upward movement. In this manner the
rate of cyclic operatlon of the separating mechanism and
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inserting _device is’ greatly increased. To accomplish -

these ends the hydraulic circuit is provided with two lines
188 which communicate with respective ends of the pis-
ton 180 and a check valve 187.  The check valve 187 has
a one way valve therein which permits unrestricted flow
of fluid as the piston 180 moves to the right under the
action of the piston 158 to lower the lift slide 26 and
bring the separating segment 28 into a- fastener deliv-
ering position. The check valve 187 also has a screw
192 which adjustably controls flow of fluid through a
restricted orifice whereby- the return of flow of oil may
be controlled as the piston 180 moves to the left as the
_ piston 158 is pressurized to raise the lift slide 26 and
bring the separating segment into a fastener receiving
position.

An optional valve control system is shown in F1g 9.
In this arrangement the piston 158 is' maintained in its
right-hand position by a spring 218 and thus the lift
slide 26 is in its lowermost position and the separting
segment 28 is in a fasiener delivering position. - The
right-hand end of the piston 158 communicates directly
with the signal line ‘44 through' a line 220, the other
end of the piston 158 being vented to atmosphere. A
line 222 connects the upper end of the delivery tube 34
to a source of pressurized air when the separating seg-
ment 28 is in a fastener delivering position. Flow of air
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through the line 222 is controlled by two time delay

valves 224, 226 which are of the same general construc-
tion as the time delay valve 152 described above with
the exception that the time delay valve 224 is normally
open. A line 228 provides communication between the
signal line 44 and the valves 224 and 226.

In operation, the signal line 44 is pressurized when
the inserting gun 36 is pressed against a work piece, pres-
surized air flowing through the passageway 148 when the
piston 140 is in its lowest position. It will be noted that
the signal line 44 remains pressurized so long as the gun
36 remains in engagement with ‘a work piece and for a
further: period as the piston 140 travels upwardly and
until the passageway 148 is vented to atmosphere through
the hole 123.: Pressurization of the signal line 44 causes
the. piston 158 to- move to the left against the action of
-the . dbove-described . hydraulic system whereby the lift
slide 26 is raised gently and the separating segment 28
moves to a fastener-receiving position. ' Pressurization of
the signal line 44 causes the valve 224 to close thereby

preventing flow of air through the line 222 as the valve

'226 is opened. When the signal line 44 is depressurized,

the piston 158 returns to the position shown in Fig. 9 '
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under the action of the spring 218 (the hydraulic system
pr"ovides» no restriction to this movement) thereby lower-
ing the lift slide 26 and bringing the separating segment
to a fastener delivering position. -The valve 226 remains
open for a substantial period as theé ‘air which caused its
displacement is- metered through an orifice controlled by
a-screw 230. Likewise the valve 224-remains closed for
a predetermined time as air which caused its displacement
is metered through an orifice controlled by a screw 232.
The screw 232 is adjusted so that the valve 224 will opén
precisely at the time when the slot 30 is in register with
the delivery tube 34. ' 'The screw 230 is ad]usted so that
the valve: 226- will remain open only long enough t6 pro-
vide the minimum amount of air mecessary to blow a
separated fastener along the delivery tube 34 to the in-
serting gun 36. A descriptioni of the fastener driving
mechanism, employing the optional valve system of Fig. 9,
through a complete cycle of operation appears hereinafter:

The nose piece 40 of the inserting gun 36 may be modi-
field to- prov1de a compensating work-engaging member
198, best seen in Figs. 10 through 15. : The nose piece 40
is provided with a cyhndncal nozzle 200 attached to its
lowér end by a snap ring 202 The work engaging mem-
ber 198 is shown ‘as a cylindrical segment for reasons that
will further appear. The lower end of the nozzle 200 is
provided with a seat 203 formed on the same radius as the
cylindrical section of the member 198, said member being
held in engagement with said seat by two springs 204
which extend between pins.206, 208 extending from the
nozzle 200 and member 198 respectively. The member
198 is provided with flanges 210 which prevent sidewise
displacement of the member with respect to. the nozzle
200. The springs 204-also act ds centering springs to
maintain the bottom work-engaging surface of the mem-
ber 198 in a plane normal to the direction of moévement
of the driver 142. The member 198 is also provided with
a slot or passageway 212 which permits the passage of the
driver 142 to drive nails positioned in the quill 46.

It is to be noted that the center about which the cylin-
drical surface of the member 198 is formed is located a
substantial distance below its bottom or work-engaging
surface. . The lower end of the driver has a fixed rela-
tionship :with ‘any point on the nozzle or nose piece each
time it is driven, its: motion being limited by engagement
of ‘a shock absorbing pad 214 on the bottom of the piston
140 with a cap 216 threaded into the lower end of the
casing 38. In normal operation the length of the driver is
adjusted so that heads of fastenings are driven flush with
the surface of ‘a work piece when they are driven in a
plane normal to the surface of the work piece as is seen
in Figs: 12 and 14. The compensating member 198 en-
ables fasteners to be driven into. work pieces on an angle as
is seen in Figs. 13 and 15. Due to the fact that the center
of the cylindrical segment is beneath the surface of the
work piece. when the member 198 is in engagement there-
with, the lower portion of the driver extends below the
surface of the work piece and its upper surface is flush
or substantially flush with the surface so that the heads
of nails either round headed or flat are driven into the
work piece in such a manner that their uppermost por-
tions are either flush or substantially flush with the sur-
face of the work piece regardless of the angle at whlch
they are driven. -

While the member 198 is hereby disclosed as a cylindri-
cal segment, it is also possible to form it in substantially
the same manner from a spherical segment. When formed
from- a spherical segment, the compensatmg member
would provide a further advantage in being wholly uni-
versal. That is, nails could be driven on any angle (within
its intended limits) in any plane. However, the cylindrical

_segment herein disclosed has been found to prov1de suffi-

cient versatility and is felt to be preferable in view. of
its cheaper cost of manufacture. The compensating nose
plece is not claimed herein but forms the subject matter

of my..divisional -application- Serial-No.- 574,409, -filed

-
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March 28, 1956, now United States Letters Patent No.
2,851,689, granted September 16, 1958.

Description of operation

The inserting gun 36 is ready to drive a fastener when
its parts are in the position shown in Figs. 2 and 8. The
various elements of the fastener delivering mechanism are
likewise ready to deliver a fastener to the gun when they
occupy the positions shown in Fig. 8. With the parts
thus positioned the air supply line 42 is pressurized and
equal air pressure is communicated to both ends of the
driving piston 140. The larger area on the lower end of
the driving piston results in a greater force being applied
to the lower end of the piston thereby maintaining the
driver in an upper position in readiness to drive a fastener.
A fastener is positioned in the nose piece 40 of the gun
as a result of previous operation of the gun. With the
parts positioned as shown in Fig. 8 the signal line 44
is depressurized, being vented to atmosphere through the
passageway 148, a reduced portion of the driving piston
140 and the hole 173. The spool 151 of the control valve
159 is in its right-hand position providing communica-
tion between the source 42 of compressed air and the
lines 154 and 160, the lines 156 and 162 at this time
being vented to atmosphere through the control valve
150. Free passage of air through the line 154 is pre-
vented by the time delay valve 152, while pressurization
of the line 160 causes the piston 158 of the air motor
-164 to be maintained in its right-hand position. The lift
slide 26 which is controlled by the air motor 164 is in
its lowermost position while the separating segment 28
which is also controlled by the air motor 164 is in its
extreme clockwise position with the slot 30 in a fastener
delivering position in register with the line 154 and the
delivery tube 34. The presser foot 32 is lifted above the
raceway 24 by the weight of its outwardly extending
tail 97 allowing nails in the raceway to slide against the
inner surface of the segment 28.

With the gun and the fastener delivery mechanism in its
ready condition describe above, an operator may insert
the fastemer positioned in the nose piece 40 of the gun
in the following manner. The gun is grasped by its casing
38 and the yieldable nose piece pressed against a work
piece thereby bringing the passageways 146 formed in
the gun and the nose piece into communication so that
the lower chamber of the gun 36 is vented to atmosphere.
The pressure acting upon the upper end of the driving
piston 149 then moves the driving piston downwardly
with an explosive force to insert the fastener positioned
in the nose piece. When the driving piston 14¢ is in its
lowermost position, the top of the piston 140 comes to
rest below the passageway 148 thus placing the passage-
way 148 under pressure from the upper chamber of the
gun. In this manner the signal line 44 becomes pres-
surized. The air pressure in the signal line 44 displaces
the spool 151 of the control valve 150 to its left-hand posi-
tion. In this last mentioned position of the spool 151 the
lines 154 and 160 are vented to atmosphere while the
lines 156, 162 are pressurized by being placed in com-
munication with the source of pressurized air. Pressuriza-
tion of the line 162 displaces the spool 157 of the time
delay valve 152 to its right-hand or open position. Pres-
surization of the line 156 in combination with the venting
of the line 160 causes the piston 158 to be displaced to
its left-hand position. In response to the leftward move-
ment of the piston 158 the levers 74, 76 and 118 are ro-
tated in a clockwise direction. Rotation of the levers
74, 76 raises the lift slide 26 delivering a supply of nails
to the raceway 24. Rotation of the lever 118 causes the
separating segment 28 to be moved in a counterclockwise
direction to bring the slot 30 into a fastener receiving
position in alinement with the end of the raceway. Dur-
ing the final movement of the segment 28 the presser
foot 32 is brought into engagement with the next to the
last fastemer in the raceway 24 by engagement of the
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separating segment 28 with the tail 97 formed ‘on said
presser foot.” Thus, the last nail in the raceway will fall
into the countersunk slot 32. The leftward movement
of the piston 158 is controlled by the hydraulic arrange-
ment which includes the piston 180 with oil being metered
through the orifice controlled by the screw 192 during this
leftward movement. Control of this movement is effected
primarily to enable the gentle transfer of nails from the
lift slide 26 to the raceway 24. The operating condition
of the present system will be maintained so long as the
nose piece 40 of the inserting gun 36 is depressed against
a work piece in the manner described above. When the
inserting gun is removed from the work piece pressurized
air is again introduced against the lower end of the driv-
ing piston 140 through the passageway 144 and due to the
larger diameter of the lower portion of the driving piston
said driving piston is displaced upwardly to its ready
position. The signal line 44 remains pressurized until the
final upward movement of the driving piston is substan-
tially completed at which time said signal line is vented
to atmosphere through passageways 148 and 173 as de-
scribed above. The control valve 150 again assumes its
ready position shown in Fig. 8 under the action of the
spring 153. The lines 156 and 162 are again vented to
atmosphere while the lines 154, 160 are pressurized.
Pressurization of the line 160 causes the piston 158 to
move to its right-hand position and the elements con-
trolled thereby, namely the lift slide 26 and the separating
segment 28, also assume their ready positions as shown
in Fig. 8. The time delay valve 152 does not close imme-
diately upon depressurization of the line 162 as the air
which has displaced it must be metered past the screw
196. Therefore, for a controlled period air will flow
through the line 154 and through the delivery tube 34
after the separating segment 28 has been returned to its
fastener dehvermg position under the action of the spring
420. Thus, the air flowing through the line 154 and the
delivery tube 34 will carry the fastener transferred by the
slot 30 to positioning means in the nose piece 40 prepara-
tory to the next inserting operation.

The operation of the alternate comstruction shown in
Fig. 9 is quite similar to what is described above; how-
ever, the single time delay valve 152 has been replaced by
two time delay valves and the control valve 150 has been
eliminated. In the ready position of the device shown in
Fig. 9 the air’supply line 42 is pressurized and the driving
piston 146 is in its upper posmon The signal line 44
is depressurized. The lift slide 26 is in its downmost posi-
tion while the segment 28 is in its clockwise position with
the slot 30 in a fastener delivering position. The pre-
ceding is merely a brief résumé of conditions which were
more fully described above. The gun 36 is agam operated
depressing the nose piece 40 against a work piece causing
the driving piston to move downwardly and insert a pre-
viously positioned fastener. When the driver piston is in
its downmost position its signal line 44 becomes pres-
surized in the same manner as described above. The air
pressure in the signal line 44 passes through the line 220
displacing the piston 158 to its left-hand position. The
levers 74, 76 and 118 are thereby rotated in a clockwise
direction to move the lift slide into alinement with the
raceway 24 and the separating segment 28 into a fastener
receiving position. The hydraulic unit again retards the
leftward movement of the piston 158. Pressurization of
of the signal line 44 also causes pressurization of the line
228 which in turn dlsplaces the two time delay valves to
their rxght-hand positions in which the valve 224 prevents
flow of air through the line 222 while the valve 226 is
open. After the inserting operatlon is completed the gun
36 is removed from the work piece and the driver piston
again moves to its upper position thereby venting the
signal line 44 and the lines 220 and 228 to atmosphere
through the hole 173. The mechanism controlled by the
piston 158 is returned to its ready position under the
action of the spring 218. Air will now flow through the
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line 222-to deliver a fastener carried by the slot 30 in
the separating.segment 28 after the slot has been brought
into register with the.line 222 and the delivery tube 34
in the following manner. The time delay valve 224 opens
almost immediately after the line 228 is depressurized, the
time. delay period being adjusted so as to be substantially
equal to the time necessary for the operating segment 28
to-move from a fastener receiving position to a fastener
delivering position. ~The time delay valve 226 remains
open for a substantially greater period of time which is
sufficient to allow enough air to pass along the line 222 to
carry the fastemer through the delivery tube 34 to the
positioning means .in- the. nose piece 40 of the inserting
gun 36. In this.manner it is also possible to deliver
fasteners in this type of device through the use of a mini-
mum-amount of air. -

Having thus described my invention what I claim as
new and desire to secure by Letters Patent of the Umted
States is:

1. In a fastener handlmg device: the combination of a
hopper- for holding a supply of fasteners, a downwardly
extending track associated with said hopper, a lift slide
for delivering fastepers to said track, pneumatic means
for cyclically reciprocating-said slide and means for caus-
ing upward movement of said slide to be substantially
slower than its downward movement.

2. In a fastener handling device the combination of a
hopper for holding a supply of fasteners, a downwardly
extending track associated with said hopper, a lift slide
for delivering fastemers to said track, pneumatic means
for cyciically reciprocating said slide and hydraulic means
for restricting the rate of said reciprocating means in a
direction causing upward movement of said slide whereby
said lift slide delivers fasteners to said track in a gentle
manner.

3. A fastener handling and inserting device having, in
combination, an inserting gun, a hopper for holding a sup-

ply of fasteners, a downwardly extending track associated

with said hopper, a lift slide for delivering fasteners to
said track, pneumatic means for cyclically reciprocating
said slide in response to operation of said gun, means
for causing upward movement of said lift slide to be sub-
stantially slower than its downward movement and means
associated with said track for automatically delivering one
fastener at a time to said gun.

4. A fastener handling and inserting device having, in
combination, an inserting gun, a hopper for holding a sup-
ply of fasteners, a downwardly extending track associated
with ‘said hopper, a lift slide for delivering fasteners to
said track, pneumatic means for cyclically reciprocating
said slide in response to operation of said gun, hydraulic
means for restricting the rate of said reciprocating means
in a direction causing upward movement of said lift slide
whereby said lift slide delivers fasteners to said track in
a gentle manner and means associated with said track
for -automatically delivering one fastener at a time to
said gun.

- 5. A fastener handling and inserting device having, in
combination, an inserting' gun, a hopper for holding a
supply of fastemers, a downwardly extending track as-
sociated with said hopper, a lift slide for delivering fas-
teners to said track, a pneumatically operated piston for
.cyclically reciprocating said. slide, a control valve oper-
ated in response to operation of said gun for controlling
flow of air to said piston in such manner that the
lift slide is reciprocated each time the gun is operated,
a closed hydraulic circuit effective on said piston to re-
strict ‘its movement in a direction causing upward move-
ment of said lift slide whereby the lift slide is raised
slowly to deliver the fasteners to said track in a gentle
manner, and means associated with said track for auto-
matically delivering one fastener at a time to said gun.

. 6. In an automatic fastener inserting device the com-
bination of a:power ‘operated inserting gun, means for
holding a supply: of fasteners, a delivery. tube adjacent
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said supply which extends to said gun, means for deliver-
ing a single fastener to said delivery tube, valve means
operative in response to each operation of said gun for ac-
tuating said delivering means, and a time delay valve oper-
ative in response to operatlon of said valve means for pro-
viding a short blast of air to carry the fastener along said
delivery tube to.'said gun. after 1t has been dehvered by
said delivering means.:

7. In an automatic fastener inserting dev1ce the com-
bination of a power operated inserting gun, means for
holding a supply of fasteners, a delivery tube adjacent the
supply which extends to said gun, means for delivering a
single fastener to said delivery tube in response to each
operation of said gun, a line connecting said delivery tube
to a source of pressurized air, a time delay valve inter-
posed in said line which normally prevents flow of air to
said delivery tube, a.control valve having a first position
allowing passage of .air along said line to said time delay
valve and a second position in which flow of air to said
line is prevented and in. which said time delay valve is
opened, means: responsive.-to the operation of said gun
for moving said control valve between its first and sec~
ond positions each time the gun is operated, and means
within said time delay valve for maintaining it open for
a short period. after said.control ‘valve moves from its
second to its first position-thereby providing a short blast
of air to carry a fasténer in said delivery tube to the in-
sertmg gun.’ . .

8. In an automatic. fastener msertlng device the combi-
nation of a pneumatically operated inserting gun, means
for holding a supply of fasteners, a delivery tube adjacent
the supply which extends to said gun, means for delivering
a single fastener to said delivery tube in response to each
operation of said gun, a line connecting said delivery tube
to a source of pressurized air, a time delay valve inter-
posed in said line which normally prevents flow of air
to said delivery tube; a control valve having a first posi-
tion allowing passage of air along said line to said time
delay valve and a second position in which flow of air
to said line is prevented and in which said time delay valve
is opened, spring means for normally maintaining said con-
trol valve in one of its positions, a signal line connect-
ing said control valve and said inserting gun, means with-
in said gun for pressurizing the signal line during the op-
eration of said gun whereby the control valve is moved
to an alternate position each time the gun is operated,
and means within said time delay valve for maintaining
it open for a- short period after said control valve moves
from its second to-its first position thereby providing a
short blast of air to carry a fastener in said delivery tube
to the inserting gun.

9. In an automatic fastener inserting device the combi-
nation of a pneumatically operated inserting gun, means
for holding a supply of fasteners, a delivery tube adja-
cent the supply which extends to said gun, means for de-
livering a single fastener to said delivery tube in response
to each operation of said gun, a line connecting said
delivery tube to a source of pressurized air, a first and
a second time delay valve interposed in said line, said
first valve being normally-open and said second valve
being normally closed, said first valve having a shorter
delay period than said second valve, and means responsive
to the operation of said gun for actuating said valves.

10. The device defined in claim 9 in which the means
for actuating the time delay valves comprises a signal line
interconnecting each of said valves and the inserting gun
and which is pressurized during the operation of the gun.

11. A fastener handling and inserting device having,
in combination, an inserting gun, a hopper for holding a
supply of fasteners, a downwardly extending track asso-

. ciated with said hopper, a lift slide for delivering fasten-

ers to said track, a pneumatically operated piston for re-
ciprocating said lift slide, a delivery tube adjacent said
track. which extends to said inserting gun, a separating
member arranged to be moved by said piston between-a

-
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fastener receiving position at the lower énd of said race-
way and a fastener delivering position in register with
said delivery tube, a control valve connected to a source
of pressurized air, -a first line extending from said con-
trol valve to one end of said piston, a second line extend-
ing from said control valve to the other end of said piston,
a third line extending from said control valve to said de-
livery tube, a normally closed time delay valve interposed
in said third line, a fourth line communicating with the
control valve through which air may pass to actuate said
time delay valve, said control valve having a first position
in which pressurized air may pass through said second
and third lines and a second position in which pressurized
air may pass through said first and fourth lines, a signal
line extending between said control valve and said in-
serting gun which is adapted to admit pressurized air for
moving said control valve from its first to its second posi-
tion, means for normally maintaining said control valve
in its first position and means within said inserting gun
for pressurizing said signal line during the operation of
the gun.

12. The device defined in claim 11 in which a closed
hydraulic circuit is provided, said circuit being effective
on said piston to restrict its movement in a direction caus-
ing upward movement of said lift slide whereby the lift
slide is raised slowly to deliver fasteners to said track
in a gentle manner.

13. A fastener handling and inserting device having,
in combination, an inserting gun, a hopper for holding
a supply of fasteners, a downwardly extending track as-
sociated with said hopper, a lift slide for delivering fast-
eners to said track, a pneumatically operated piston for
reciprocating said lift slide, a delivery tube adjacent said
track which extends to said inserting gun, a separating
member arranged to be moved by said piston between a
fastener receiving position at the lower end of said track
and a fastener delivering position in register with said de-
livery tube, spring means for normally maintaining said
piston in a first position wherein the lift slide is in its
downward position and the separating member is in a
fastener delivering position, a signal line extending from
said gun to a point adjacent said piston, means within
said inserting gun for pressurizing said signal line during
the operation of the gun, a first line which places one end
of said piston in communication with said signal line wher
whereby when said signal line is pressurized the piston is
moved from a first to a second position, a second line con-
necting said delivery tube to a source of pressurized air, a
first time delay valve which is normally open and which is
interposed in said second line, a second time delay valve
which is normally closed and which is interposed in said
second line, said second valve being nearest to the delivery
tube, a line connecting both time delay valves to said
signal line whereby when said signal line is pressurized
said first valve is closed and said second valve is opened,
the time delay of said first valve being substantially
shorter than the time delay of said second valve thereby
providing a short blast of air for delivering a separated
fastener along the delivery tube to the inserting gun each
time the gun is operated.

14, The device defined in claim 13 in which a closed
hydraulic circuit is provided, said circuit being effective
on said piston to restrict its movement in a direction
causing upward movement of said lift slide whereby the
1ift slide is raised slowly to deliver fasteners to said track
in a gentle manner.

15. A fastener handling and inserting device having,
in combination, an inserting gun, a hopper for holding a
supply of fasteners, a downwardly extending track as-
sociated with said hopper, means for orienting fasteners
in said track, a delivery tube adjacent said track which
extends to said inserting gun, a separating member, means
for moving said separating member between a fastemer
receiving position at the bottom of said track and a
fastener delivering position in register with said delivery
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tube in response to operation of said gun, a slot in ‘said
'separating member into which the bottommost fastener
may fall when the separating member is in a fastemer
receiving position, and magnetic means for insuring that
each bottommost fastener completely enters said slot.

16. The inserting device defined in claim 15 in which
Tetaining means are provided for gripping the next to
the bottommost fastener in said track when the separat-
ing member is in a fastener receiving position.

17. In a fastener handling device the combination of
an inserting gun, a hopper for holding a supply of fasten-
ers, a downwardly extending track associated with said
hopper, means for orienting fasteners in said track, a
delivery tube adjacent said track, a separating member,
means for moving said separating member between a
fastener receiving position at the bottom of said track
and a fastener delivering position in register with said
delivery tube, a slot in said separating member into which
the bottommost fastener may fall when the separating
member is in a fastener receiving position, magnetic
means for insuring that each bottommost fastener com-
pletely enters said slot.

18. A fastener handling device as defined in claim 17
in which retaining means are provided for gripping the
next to the bottommost fastener in said track when the
separating member is in a fastener receiving position.

19. A fastener handling and inserting device having,
in combination, a fastener inserting driver, a hopper for
holding a supply of fasteners, a downwardly inclined
track extending from said hopper, means for orienting
fasteners in said track, a delivery tube in proximity to
the lower end of said track for receiving a fastener, said
delivering tube communicating with the driver, a fastener
separating member adjacent the lower end of said track
for separating the endmost fastener therefrom and for
moving said fastener into register with said delivery tube,
said separating member including a longitudinal slot into
which the endmost fastener may fall when separated, and
magnetic means for insuring that each fastener when
separated completely enters said slot and is maintained by
magnetic force so that the longitudinal axis of the fastener
extends substantially in the direction of the axis of the
slot.

20. The fastener handling and inserting device defined
in claim 19 wherein the material of the separator member
bounding said slot is nonmagnetic, and said magnetic
means is disposed adjacent the bottom of the track but
spaced therefrom by said nonmagnetic material.

21. A fastener feeding and driving mechanism having
a driving tool, a fastener container, a passage for carrying
fasteners from the fastener container to the driving tool,
said passage comprising a track and a delivery tube, means
for introducing fasteners from the fastener container into
the track portion of said passage, means associated with
said track for feeding the fasteners one at a time through
the delivery tube to the tool, and means for operating the
fastener introducing means and the fastener feeding means
in predetermined timed relationship characterized by the
provision of a pressurized fluid circuit having a connection
to the driving tool for actuating said tool, 2 connection to
the operating means for actuating said operating means, a
connection to the delivery tube for chasing the fasteners
through the delivery tube to the tool, a master control
valve for controlling fluid pressure in the connection to
the operating means and a supply control valve in the
connection to the delivery tube actuated in predetermined
timed relationship with the operating means.

22. A fastener feeding and driving mechanism having
a driving tool, a fastener container, means for actuating
the driving tool, a passage for carrying fasteners from the
fastener container to the driving tool, said passage com-
prising a track and a delivery tube, means for introducing
fasteners from the fastener container into the track por-
tion of the passage, means associated with the track for
feeding the fasteners one at a time through the delivery



2,056,282

15

tube to the tool, and means for operating the fastener in-
troducing means and the fastener feeding means in pre-
determined timed relationship characterized by the pro-
vision of a pressurized fiuid circuit having a connection

to the operating means for actuating said operating means, 3
a connection to the delivery tube for chasing fasteners
throngh the delivery tube to the tool, a master. control
valve for controlling fluid pressure in the connection to
the operating means and a supply control valve in the
connection to the delivery tube actuated in predetermined 3
timed relationship with the operating means.
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