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3 Claims.

‘The present invention relates to article han-
dling apparatus and more particularly to. a mo-
tor driven fastener feeding and securing appara-
tus.

In manufacturing production lines it has been
commeon to use motoer driven tools for the appli-
cation of fastening devices such as rivets and
screws. 'To. minimize the number of manual op-
erations necessary in assembly, it has been found
convenient to provide & power driven tool with a
magazine or reservoir containing the fastening
devices such as screws.or rivets which are ar-
ranged to be supplied one at g time to the end of
the tool. Such an arrangement provides a hopper
or magazine mounted on the tool which is sus-
pended above the work bench and which is moved
down upon the work piece for the insertion of
the fastening device such as the screw or rivet.
Although such tools are commonly supported on
Spring devices or-counterweight arrangements,
the added weight of a hopper or reservoir in-
creases the inertia which must be overcome when
the tool is to be moved from one position to an-
other in inserting and securing the fastening
means. - It, therefore, would be desirable to mini.
mize this inertia.

Heretofore in the arrangements provided for
supplying screws or rivets one at & time to the
end of the tool, it has been necessary to use both
hands on the tool, the work being held in a jig.
One hand was used to guide the tool and to con-
trol the starting and stopping of the application
-0f power whereas the other hand was 1sed to re-~
lease and position the fastening means adjacent
the end of the tool. For many assembly opers,-
tions the work would be made easier if only one
hand were required to operate the tool whereas
the other hand might be used to position and
readily shift from one position fo another the
work piece to which the fastening means are to
be applied. ‘

In accordance with the present invention both
the above mentioned advantages together with
other and further advantages are obtained in g
structure where operation by one hand serves to
position and hold the fastening means adjacent
the end of the tool, controls the starting and stop-
ping. of fhe tool, and guides the tool to the proper
position.. The inertia is reduced by eliminating
the reservoir or hopper normally mounted on the
tool and by providing a supply reservoir or mag-
azine positioned on a rigid support some distance
away from the tool.

It, therefore, is an object of the present inven-
tion to previde an improved article handling ap-
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2
paratus such as a Power driven fastener feeding
and driving apparatus.

It is a further object .of the present invention
to provide an improved article feeding, position-
ing, and holding apparatus for a portable hand
controlled tool.

Still another object .of the present invention
is to provide an improved bower .driven fastener
tool capable of being operated by. one hand.

Other and further objects of the present in-
vention subsequently will become apparent from
the following description taken in connection
with the accompanying drawings wherein

Figure 11is.a perspective viaw of 2 power driven
apparatus embodying the present invention;

Figure 2 is a front view of a Portion of the ap-
paratus with certain elements shown in crosg
section; :

Pigure 3 is a view of the apparatus shown in
Figure 2 viewed at right angles thereto;

Figure 4 is a top view of & portion of the ap-
paratus shown in Figure 2;

Figure 5 is an enlarged view of the lower por-
tion of the apparatus shown in Figure 1 with g
portion thereof shown in cross section;

" Figure 6 shows in. cross section the lewer por-
tion of the tool shown in Figure 5;

Figure 7 shows the lower portion of the tool
shown in Figure 6 with the fastening device
moved into engagement with the lower end of
the tool;

Figure 8 shows the manner in which fastening
devices move down the lower portion of the guide
and conduit into the proximity of the boettom of
the tool;

Figure 9 is another view similar to Pigure 8
showing the manner in which g fastening device
is properly oriented when it moves down the con-
duit in reverse position compared to Figure 8;

Figure 10 is & cross sectional view through the
guide member at the time that the fastening
means is being driven home;

Figure 11 is a cross sectional view of the lower
portion of the guide member at the time that a
fastening device has-been driven home;

Figure 12 is a plan view of the lower portion
of the guide member which shows in dotfeqd line
representation the action which takes place as
compared to Figures 10 and 11:

Figure 13 is a detail view of the upper portion
of the operating lever shawn in Figure 5;

- Figure 14 shows one element adjacent the op-
erating lever in Pigure 5; and

Figure 15 is a cross sectional view of the con-
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duit as seen in the direction of the arrows along
the line 15—15 of Figure 5.

Tn Figure 1 there is shown a portion of a work
bench 20 upon which is positioned a work piece
99 in which fastening members such as sCrews or
rivets are to be provided. A .support 28 is
mounted on the work bench so as to leave ade-
quate working space for the operator. The sup-
port 24 may be a standard of the type shown in
Figure 1 or may be a support extending down-
wardly from the ceiling. The support 24 is pro-
vided with a pulley 26 over which is positioned a
power conductor 28. The power conductor may
extend over an idler pulley 30 and may be .pro-~
vided with a counterweight 32. The purpose of
the counterweight 32 is to normally retract the
tool above the surface of the work bench 28 a
certain distance and to return the pulley 28 to a
predetermined position. Obviously of course
other biasing means may be provided for return-
ing the pulley 26 to its original position,

The power conductor 28 may comprise an elec-
tric conductor where the tool is driven by an elec-
fric motor, or may be a flexible conduit contain-
ing a flexible drive shaft, or may be a pneumatic
tube or line. For simplicity in describing the
present invention, it may be assumed that the
power conductor 28 is a pneumatic tube which
supplies air under pressure to a pneumatic motor
which drives the tool.” At the end of the power
conductor 28 there is positioned a power driven
tool 234 which is arranged to be started and stop-
ped by suitable means actuated by the hand of
the operator. ) :

Mounted adjacent the pulley 26 is an article
magazine 36 which may be connected to a reser-
voir or supply hopper 38. The magazine 36 is
arranged to supply articles one at a time to &
hollow flexible conduit 40 which is connected be-
tween the magazine 36 and the tool 34. The
1ower end of the flexible conduif 40 is connected
‘t0.3 guide and positioning device 42 which is se-
cured to the tool 34 by suitable support plates
44 and 18.

By referring to Figures 2, 3, and 4, it will be
seen that the pulley 26 is suitably journalled on
o support shaft 48 carried by the support 24. The
flexible power conductor 28 passes over the pulley
26 and a clamp 50 secures the conductor 28 to a
portion of the periphery of the pulley 26 so as o
insure coordinated movement therebetween.
The magazine 36 which extends between the sup-
ply hopper 38 and the pulley 26 is a channeled
member having a central aperture on the bot~
tom side.

Turther to facilitate the description of the
present invention it may be assumed that the
tool 34 is a power driven screw driver and that
screws are to be supplied one ab a time to this
tool. Accordingly the magazine 36 carries a plu~
rality of screws 52 by their heads so that the
bodies of the screws extend outwardly from the
magazine 36. The magazine 36 extends to a point
closely adjacent to the pulley 26 and is displaced
to one side of an entrance tube 54 which is se-
cured to the upper end of the flexible hollow con-
duit 40. Thus the screws or articles 52 tend to
move downwardly by gravity to a point adjacent
the hollow tube entrance 54, but of their own
power cannot enter the tube 54.

The pulley 26 is provided with one or more
fee_der arms 56 suitably secured at proper points
adjacent the outer periphery of the pulley. Each
of the feeder arms is of a resilient construction
so that in one direction of rotation the feeder
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srm will slide over the head of & bolt or screw 52.
Thus in a counter-clockwise movement of the
pulley as seen in Figure 3, the feeder arm 5§ pro-
duces no action upon the screw 52. With a clock-
wise motion of the pulley 26 the end of the feeder
arm 5% will have a shoulder portion 58 which will
engage the head of the screw 52 and move it
toward the left so as to pass into the entrance
54 of the flexible conduit 40.

Tigures 5, 6, and 7 show certain details of the
tool 34 and the application of the invention
thereto. Adjacent the lower portion of the tool
a4 there is provided a housing §6 which contains
a toothed clutch structure 82 which may be of
the conventional variety provided to permit the
serew driver to slide or stop whenever the screw
has been driven home. The clutch 62 is con-
nected to the screw driver bit 84 by a suitable
threaded connection 86. Surrounding the screw
driver bit 64 is a reciprocable gleeve 68 biased
toward one position by a coiled spring 79 and
limited to a certain amount of operation by &
set screw 12 which cooperates with an annular
racess 78. The sleeve 68 adjacent the lower €x-
tremity of the screw driver bit 64 is arranged to
surround or engage the outer portion of the head
or fastening means Or SCrew 52, Adjacent the
upper portion of the housing 34, there is pro-
vided a start-stop control button or switch 18
adapted o be engaged by & control handle or
lever 18 pivotally mounted at 86. The control
handle or lever 18 is preferably a stamped metal
member of bell crank formation extending be-
yond the tool so as to surrcund a tubular mem-
ber 82 connected to the lower portion of the
flexible conduit 48. The tubular member 82 fric-
tionally engages the hollow guide and positioning
member 42 and is retained in position by a clamp-
ing nut 84. The upper portion of the hollow
member 82 is provided with a shoulder 86 so that
a spring 88 may be interposed between the
shoulder 86 and the regrwardly extending por-
tion of the control lever 18, The guide member
42 passes through & suitable aperture in the sup-
port plate 44 so that it may be reciprocably
moved therethrough. )

The lower portion of the guide member- 42
which is generally v-shaped is provided with
an extension 98 comprising tensioned spring
members which may be secured to the lower por-
tion of the tube 42 by & plurality of bolts and
nuts 84 as is apparent from Figure 15. The lower
portion of the extension 90 is so formed as to
provide an elongated slot 92 to accommodate
the stem of the bolt 52, put the width of the
slot 92 is such that the heads cannot pass there-
through. At the outer extremity beyond the
slot 92, the member 990 is retained in position by
cooperating shoulders 94. The extreme outer ex-
tremity on either side of the shoulders 94 is turned
upwardly at 86 at an angle corresponding to the
angle at which the lower side of the member 90
extends relative to & horizontal plane. The outer
extremity 92 of the member 88 is set so as to
be at the same angle relative to the horizontal as
the member 90 whereby the screw head will en-
gage that portion of the member 96 adjacent the
shoulders 94 so as to be positioned midway be-
tween these two portions for ready positioning
of the head of the screw with respect to the hold-
ing sleeve 68 of the tool. :

Headed fastening devices such as serews or
vivets are supplied to the upper extremity of
the fiexible conduit 40 one at a time so that these
members move downwardly until they reach the
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slot 92 wheretipon they are correctly positioned
in the guide 90. Irrespective as to whether such
members pass downwardly head first or vice versa
the members will be properly positioned. This is
expressed by Figures 8 and 9 wherein the various
bolts shown are merely representations of suc-
cessive positions assumed by a bolt moving down-
wardly from the conduit 40 through the guide 42
on to the member 98. Thus in Figure 8 it is
assumed that the bolt is moving downwardly so
that the head follows the body of the bolt from
which it will be seen that the body upon reach-
ing the slot 92 passes downwardly and ultimate-
ly reaches the lowermost position shown.

If on the other hand the head precedes the
body of tl}e bolt as shown in Figure 9, the head
moves on downwardly until the body clears the
end. of the member 42 whereupon the body will
swing through the slot 92 and the bolt will come
to rest in g similar position as shown  in PFig-
ure 9.

The lever 18 surrounds the connection between
the body of the tool 34 and the power conduit
28." To provide for such structure the operating
lever 18 is provided with an aperture 98. The
lever 18 extends an appreciable  distance be-
yond the opening 98 and surrounds the sleeve
82 Thus there is provided for this purpose the
apertures 100. When the lever 18 is pushed to-

ward the tool 34, the outer extremity of the lever 3

exerts a pressure against the spring ‘88 which
bushes upwardly against the shoulder 86 so as
to raise the guide tube 42. In order that the
guide tube 42 may be retained .in position with-
out rotation, the support 44 is provided with a
downwardly extending rod 102 which is arranged
to telescope into a sleeve 104, The sleeve 104 is
rigidly. secured -adjacent the upper. side of .the
lower extremity of the tube 42. Thus an aligned
reciprocal motion may be provided for the lower
extremity of the guide member or tube 42. This
upward movement of the member 42 changes the
position of the member 90 from that shown in
Figure 6 to that shown in Pigure 7 so as to bring
the head of the serew 52 into engagement with
the serew driver bit 64. In this operation the
sleeve 8 is raised and the spring 19 is com-
pressed. Should at that time the screw head
slot not be in alignment. with the blade of the
screw driver bit, the spring 88 will yield so that
when the screw driver blade rotates, engagement
will be made with the screw head slot. When
this oceurs the spring 88 will act to further raise
the member 90 to retain the head of the screw
52 in position relative to the screw driver bit 64.
The tool thereupon is oriented so that the screw
engages a threaded aperture and the screw is
driven home.

As previously mentioned the lower extremity
of the member 90 is in effect bifurcated by the
shoulders 94 5o as to bermit an operation which
is explained in Figures 10, 11 and 12. In Pig-
ure 10 the screw 52 is very nearly driven home,
but the head of the serew is still a sufficient dis-
tance above the surface of the work piece that
there has been no spreading of the sides of the
member 90,

In Figure 11, however, the screw has been
driven home with the bottom of the head flush
with the top surface of the work piece. This
final movement of the screw has caused the head
to exert sideward pressure upon the bifurcated
portions of the member 90 so that they have been
spread apart. This sideward movement of each

15

20

40

35

60

75

half of the member 90 is illustrated by the dotted
line representation in Figure 12.

" The advantages of applicant’s invention will
now become' apparent by a brief description of
the mode of operation. The pulley 26 is biased
to a predetermined position by suitable means
which may comprise the counterweight or coun-
terbalance 32. 'This raises the tool 34 to a short
distance above  the work bench 20 so that a.
work piece 22 may be placed thereon in any de-
sired position. It may be assumed that a screw
52.is positioned. in the proximity of the bottom
of ‘the tool 34 as shown in Figure 5. With this
condition obtaining the body of the tool 34 is
grasped by one hand and moved in the proximity
of where the screw is to be positioned in the
work piece 22.  The tool holds the serew so
seeurely that the tool may be manipulated through
any desired angular displacement so as to read-~
ily insert the screw into the work piece.

By pressure of the hand upon the lever 18,
the guide 42 is moved upwardly so as to position
and hold the serew adjacent the screw  driver
bit 64 as was shown in Figure 7. - 'The tool 34
being moved downwardly to Dosition the screw
in the threaded hole produces rotation of the
pulley 26 so that the movement of the pulley
is in a counterclockwise direction as viewed in
Figure 3. Thus one of the feeder fingers 56
is moved to the rear of the end of the magazine
3%, Further pressure of the lever 18 causes en-
gagement of the starting switch 1§ so that the
tool is started and the screw is driven home in
the manner heretofore explained particularly in
connection with Figures 10, 11, and 12. There-
upon the tool is released from its position adja-
cent the work piece 22 and is raised so as to
Ppermit new orientation of the tool relative to
the work piece 22.

This may comprise either shifting the work
biece 22 or shifting the tool 34. In either instance
the tool 34 is raised g certain amount so that
again rotation of the pulley 26 takes place. This
rotation of the pulley 2§ now causes a clockwise
motion of the pulley as viewed in Figure 3 which
forces one of the fastening members 52 out of
the magazine 36 into the entrance 54 into the
flexible conduit 40.

If the screw enters the flexible conduit 40

o So as to move with the body preceding the head,

the screw will move in. the manner illustrated
in Figure 8 so that the body extends through the
slot 82 and the head becomes positioned adjacent
the bottom of the guide member- 90 for move-
ment into engagement with the sleeve 68 and
the screw driver bit 64 by & subsequent actuation
of the hand lever 18. From the foregoing it
will be seen that operation by one hand controls
the positioning of the tool 34, the feeding of the
fastening devices or screws one at a time to a
point adjacent the tool bit, positioning of the
fastening device or screw adjacent the end of
the tool and starting and stopping of the tool
motor. Thus the other hand is left free for
other operations such as shifting the work piece
22 or assembly operations such as the placement
of parts and washers to be secured in position
by the screw.

While it has been mentioned for the purpose
of illustrating the present invention that a new
fastening device is supplied to the flexible con-
duit 48 when the tool 34 is raised a certain
amount so as to bring about rotation of the
bulley 286, g similar action might be provided
by causing rotation of the pulley in the opposite
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direction to bring about a feeding action of one
of the fastening devices. Thus by proper ar-
rangement or reversal of parts, the tool 34 may
be so arranged that each time that the tool
is moved downwardly, a new fastening device
is supplied thereto.

While for the purpose of jllustrating and de-
seribing the present invention, as heretofore
stated; certain assumptions were made to fa-
cilitate this description, it is to e understood
that the invention is equally applicable to an
electrically driven tcol or other power driven
device. Furthermore while fastening devices such
as screws have been shown for illustration, rivets
may be used and by suitable modification of the
tool 3%, a riveting action may be brought about.

While for the purpose of describing and illus-
trating the present invention, one embodiment
has been shown in the drawings, it is to be under-
stood that the present invention is not limited
thereby since such variations and equivalents are
contemplated as may be commensurate with the
spirit and scope of the invention as defined in
the following claims.

This invention is hereby claimed as follows:

1. The combination comprising a pulley, a flex-
ible power conductor positioned over said pulley,
5 motor driven too! connected to one end of said
conductor, s magazine mounted adjacent said
pulley, a fiexible conduit extending from. said

magazine to said tool, means biasing said pulley |

roward one position, means connected to said con-~
duit for receiving therefrom an article and for
positioning sald article adiacent the end of said
tool, a control handle for starting said tool, said
control handle being arranged to operatively posi-
tion said latter means relative to said fool, and
s feeder arm mounted on said pulley and respon-
sive to the movement of said pulley for releasing
an article from said magazine.

2. The combination comprising a support, a
pulley mounted on said support, a flexible power
conductor positicned over said pulley, a motor
driven tool connected to one end of said con-
ductor, a supply magazine and guide mounted
adjacent said pulley, a flexible hollow conduit
extending from said magazine and guide to said
tool, means biasing said pulley toward one posi-
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tion, guide and positioning means connected to
said conduit for receiving therefrom .a fastener
and for positioning said fastener adjacent the
end of said tool, a control handle for starting said
tool, said control handle being arranged to opera-
tively position said latter means relative to said
tool, and fastener feeding means mounted on said
pulley and responsive to the movement of said
pulley relative to said support for releasing a fas-
tener from said magazine and guide and for mov-
ing said fastener into said conduit.

3. The combination comprising 2 pulley
mounted on a support, a flexible power conductor
positioned over said pulley, 2 motor driven tool
connected to one end of said conductor, a fas-
tener magazine mounted adjacent said pulley, a
flexible conduit extending from said magazine to
said tool, finger means mounted on said pulley for
releasing a fastener from said magazine and for
feeding said fastener into said conduit in response
to a movement of said tool, guide positioning and
holding means connected to said conduit for re-
ceiving therefrom a fastener and for positioning
and holding said fastener adjacent the end of said
tool, a control handle connected to said guide
positioning and holding means, said control
means upon actuation adapted. to operatively
position said fastener relative to said tool, and
means responsive to the actuation of said control
handle for starting said motor.

JOHN S. STUILL.
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