Aug. 29, 1961 R. W. WINBERG

2,998,119
_ PRONG SORTING APPARATUS
Original Filed May 2. 1956

3 Sheets-Sheet 1
¥
SO,

g2
. . FIG. 2.

40
7
M ——~—1
P //., _
P = : |
@ ! V74 2
P . P \ 42 it
) 4 afu w0
& 57 T v 4
%L w4
=] | i
@ N - /II‘ = //4 ///4
4 . N\ e =R =
& N 2 q W6 ;\
X A r'grz_\@/// /i G ¢ ;
cseliseyll | A S s e 1
4 0 NSy ] {j/ 4 ]
\ ﬂ’i/éﬁg2393? ﬂwfaﬁ_ -
74 % :%éiif !” o0
. R e l’l y
= = "
' | j . T For— T
===l
J
- /74
SR |
10"
/22

INVENTOR,
RAGNAR W. WINBERG

J BY g '
) ATTO E%}



Aug. 29, 1961 R. W. WINBERG - ' -2,998,11‘9
PRONG SORTING APPARATUS

Original Filed May 2. 1956 3 Sheets~Sheet 2

a9,

&2

K
L] |
—
%
/
I
/
'IIIIIIIIIII[o?qullllllllllll(lllllﬁ'.
: Sl = O
1 =)
ID
£

,/% ) : FlG 5

. . INVENTOR.
RAGNAR W. WINBERG




Aug. 29, 1961 R. W. WINBERG 2,998,119
PRONG SORTING APPARATUS
Original Filed May 2. 1956 -3 Sheets-Sheet 3

FIG. 1.

Wa 222 73

wr/ZJ

INVENTOR.
RAGNAR W. W/NBERG

BY



2,098,119

ﬁﬂited States Patent Oﬁce Pa;:ented Aug:~29,-,1961__

1

998,119 - - -
PRONG SORTING APPARATUS
Ragunar W. Winberg, 115 W. Elder Ave., -
Floral Park, N.Y,
Original application May 2, 1956, Ser. No. 582, 164.
Divided and this application Jan. 23, 1958, Ser. No.

710,686
7 Claims, (Cl. 198—33)

The present invention relates to sorting and clinching
mechanisms, and in particular to a machine for the semi-
automatic clinching of prongs of the type having an open
eye and a projecting elongated body or stem. Advan-
tageously, the present machine finds application in the
manufacture of a wide variety of buckles. This is a
division of copending application Serial No. 582,164 en-
titled, “Prong Sorting and Clinching Apparatus.”

In the manufacture of buckles having a body or frame
part and a prong mounted thereon, it has heretofore
been the practice to manually assemble the prong with
the buckle and to close the eye of the prong with
the aid of a conventional kick press. The buckle body,
which may be of plain or covered wire stock, or a cov-
ered metal frame is formed in a preliminary operation,
for example by the machine described in my United
States Patent No. 2,739,376 of March 27, 1956. Fol-
lowing the formation of the buckle in any of the ways
known to the prior art, the prong is placed in the kick
press with its eye opening upwardly, the supporting por-
tion of the buckle body is inserted into the open eye,
and the kick press is pedally operated to close the eye
thereby swingably mounting the prong on the supporting
portion of the buckle body. It will of course, be appre-
ciated that this approach to assembling the prongs on
the buckles is rather time consuming and requires that
the operator handle each and every prong. The prongs
tend to interleave and interengage when in bulk, making
the techniques described rather inefficient, slow, and often
presenting a manufacturing bottle neck.

In accordance with said copending application, a ma-
chine is provided for clinching prongs which includes
sorting and transfer means which are engageable with suc-
cessive prongs for supporting a supply of prongs in side
by side relation. Clinching mechanisms are arranged to
receive the prongs one at a time from the supply. Pro-
vision is made whereby an operator can actuate the
clinching mechanisms to close the eye of the prong about
the supporting portion of the buckle body which is held
in position for clinching. The actuation of the clinch-
ing mechanisms are effective to deliver successive prongs
to the clinching location. Thus, the operator is merely
required to place successive buckles into the machine
and actuate the clinching mechanisms.

Further, I have found that conventional sorting mech-
anisms are not suitable for feeding the prongs one at a
time from the supply. The prongs have a marked tend-
ency to interengage, interleave, and interlock, due in
part to their configuration. This tendency makes it im-
practical, if not impossible, to sort out the prongs with
conventional mechanisms.

Still further, the problem is complicated by the fact
that the prongs must be fed to the clinching mechanisms
in a prescribed ornientation, that is with the open eyes all
facing in the same direction. If the sorting device is not
effective to feed the prongs with their open eyes properly
oriented, it would result in improper operation of the
clinching mechanisms. It will, of course, be appreciated
that it is impractical to attempt the manual loading of
the prong supply since this would require one operator
to continuously feed prongs to the machine and another
operator to actuate the clinching mechanisms.

In accordance with the present invention, a sorting de-
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2 ,
vice is provided for use with prongs of the type having
an open eye which is constructed to pick the prongs up
from a supply and feed the picked-up prongs one at a
time, and in proper orientation, to a transfer mechanism
for delivery to clinching mechanisms. In general, the
sorting device includes an inclined rotary hopper having
a plurality of prong-supporting pegs at spaced locations
about its periphery. The dimensions support, and loca-
tion of the prong-supporting pegs are such that each prong
is delicately balanced on its supporting peg. Any accu-
mulations or nests of prongs resulting from the tendency
of the prongs to interleave, cross over or “piggy-back”
one upon the other is thus eliminated. The pegs are
only capable of supporting a single prong and any of
the enumerated conditions will cause unwanted prongs
to fall from the peg. In that the device for sorting and
pick-up of the prongs may be operated at a rate much
faster than the speed of operation of the clinching mech-
anisms, an adequate supply of prongs to the clinching
mechanisms is assured. The transfer means is arranged
in relation to the prong-supporting pegs to receive only
those prongs which are initially picked up in the properly
oriented position for transfer; all other prongs are either
oriented during transfer or fall from the pegs and retum
to ‘the supply. ) -

The above brief descrlptlon, as well as further ob-
jects, advantages, and features of the present invention
will be best appreciated by reference to the following de-
tailed description of a presently preferred but illustra-
tive embodiment, when taken in conjunction with the
accompanying drawings, wherein:

FIG. 1 is a plan view of a typical covered wire buckle
having a prong swingably mounted thereon;

FIG. 2 is a front elevational view of a typical sorting
and clinching machine embodying features of the present
invention, parts being broken away and in section for
the sake of clarity;

" FIG. 3 is a sectional view taken along the lines 3—3
of FIG. 4 and looking in the direction of the arrows;

FIG. 4 is a side elevational view, partially in perspec-
tive, taken from the right of FIG. 2; -

FIG. 5 is an enlarged sectional view taken substantially
along the lines 5—5 of FIG. 4 and diagrammatically
showmg the transfer of successive prongs from the sort-
ing hopper onto the plck-oﬂ or transfer bar;

FIG. 6 is a sectional view similar to FIG. 5 diagram~
matically showing a further typlcal sequence of pick-off of
prongs;

FIG. 7 is a sectional view taken substantially along
the lines 7—7 of FIG. 2, with parts. broken away for
clarity, showing the clinching mechanisms in its normal
or inoperative position, with a prong and buckle in posi-
tion for assembly; :

FIG. 8 is a fragmentary elevation view, with parts
broken away, showing the kicker mechanism, which urges’
the prongs one at a time into position for clinching, in’
its retracted posmon

FIG. 9 is a view similar to FIG 8 showing the kicker,
mechanism in a position of its forward or operative stroke
during which' a prong is urged toward the clinching lo-
cation; .

FIG. 10 is a sectional view taken substantlally along
the lines 10—19¢-of FIG. 7; and

FIG. 11'is an enlarged sectional view taken substan—;
tlally along the lines 11—11 of FIG. 8. - - ;

‘Although the detailed description which is to follow is
concerned specifically with the manufacture of buckles
wherein prongs are clinched onto a supporting bar or por-
tion of a buckle, it should be appreciated that the present
invention finds application in other and related fields
wherein it is necessary 1o pick up pieces having an open’



eye and which have a tendency to interleave and to as-
semble said pieces by clinching.

Referring now specifically to FIG. 1, there is shown

a buckle 20, which is illustrated as a covered wire shape
22 having a metal clip or ferrule 24 wrapped thereabout
and ‘a prong 26 swingably supported on the clip. The
prong 26 includes an eye 28 which is adapted to be
clinched about the clip 24 and an elongated body or stem
30 which terminates in a hooked end 30¢q adapted to bear
against the buckle body 22. The buckle body, which may
be fabricated of deformable wire stock having an ap-
propriate covering of fabric, plastic, leather or the like
may be manufactured -on an automatic basis by mecha-
nisms described in the mentioned patent.
“In ‘FIGS. 2 and 4, there is illustrated a preferred form
of sorting and clinching machine demonstrating features
of the present invention, which machine includes a sort-
ing device 40, a pick-off or transfer member 42, and
pedally-operated clinching mechanisms 44. The sorting
device 40 is effective to deliver the prongs, a typical one
being designated by the letter P, from a supply S to the
pick-off or transfer member 42; while the clinching
mechanisms 44 are arranged to receive the prongs one
at a time for clinching under control of the operator.

Detailed reference will now be made to the structure
of the sorting device 40 which includes a rotary hopper 46
arranged at an angle inclined with respect to the hori-
zontal and adapted to be driven about its axis. Specif-
ically, the hopper 46 includes a flat bottom 48, a cylin-
drical body 50 extending from the flat bottom 48, and
an inwardly extending frustral conical retaining flange 52
which terminates in a circular hopper mouth 54. Ex-
tending about the periphery of the hopper contiguous to
the bottom wall 48 is a curved annular skirt 56. The
skirt 56 is secured to the bottom wall 48 at a location
inwardly of cylindrical body 50 and curves upwardly and
outwardly toward its uppermost end which is secured to
the body 50 at a location spaced above the bottom wall
48. . At spaced locations about the skirt 56 are a plurality
of prong-supporting pegs, each designated by the refer-
ence numeral 58. The pegs 58 extend upwardly from the
skirt 56 and are inclined in the direction of rotation of
the hopper 46, as seen in FIG. 4. The skirt 56 provides
curved surfaces in proximity to the respective mounting
pegs 58 for a purpose which will be subsequently enlarged
upon. The hopper 46 is mounted for rotation through
provision of a bracket 60 which is fixed to the frame
proper 62. ‘The bracket is provided with a sleeve bear-
ing 64 which receives a shaft 66 fixed coaxially of the
hopper 46 by a mounting plate 68. The shaft 66 ex-
tends through the bearing 64 and carries a large diameter
driven pulley 70 which is coupled to a drive pulley 72 by
a V-belt 74 trained about the pulleys 70, 72. The drive
pulley 72 is carried on the output shaft 76 of a motor 78
which is mounted beneath the frame 62 by an appropriate
bracket 80. Thus, in respomse to the energization of
the motor 78, from a line source (not shown), the hopper
46 is rotated about its axis or axle 66. The direction of
drive -is selected to be clockwise, as shown by the arrow
in FIG. 4.

As the hopper 46 rotates successive pegs 58 sweep
through the supply S of prongs P. As the pegs pass
through the supply there is a tendency for the pegs to
pick up the prongs. The overall height of each peg is
selected so that it can engage within the eye of and sup-
port only one prong. 'This coupled with the fact that
the surfaces immediately. contignous to the prongs are
somewhat relieved assures that only a single prong will
be picked up by each peg. There are no surfaces ad-
jacent the peg which are capable of supporting more than
one peg; and the region immediately behind the peg it-
self and against which the eye portion of the prong bears
is occupied by the supported prong.

Further, and as can be seen best in FIG. 2, the pegs are
dependingly supported from the prongs; thus any addi-
tional prongs which may have interleaved with the sup-
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ported prong during pick-up are free to fall off of the
supported prong. The pick-up action may best be illus-
trated in connection with FIG. 4 by considering the suc-
cessive positions of the pegs during a typical cycle of
operation and drawing the analogy to a clock face. The
pegs near the 12 o’clock position are seen to dependingly
support prongs and are directed upwardly and to the right.
As the pegs move toward the three o’clock position, they
begin to face downwardly. When the pegs move through
the 6 o’clock position, they begin their sweep upwardly
and to the left through the supply and engage and
support prongs at their open eyes. Finally, when the
pegs move from the 6 o’clock position to the 12 o’clock
position, they have completed the pick-up of prongs which
are then in random orientation.- For example, and as
seen in FIG. 4, prong Py, has its eye facing to the right;
while prong P, has its eye facing to the left. As will be
described hereinafter, the pick-off finger or member 42 is
effective to correct the orientation of prongs which face
to the left or to return these prongs to the supply S. It
will be appreciated that the illustrated system for pick-up
of successive prongs is structurally characterized by the
provision for support of only one prong at a given loca-
tion, thus doing away with any tendency which the prongs
may have to bunch, nest or interengage.

Reference will now be made to FIGS. 2, 4, 5 and 6 for
a description of the operation of the pick-off or transfer
member 42 which receives successive prongs P from, pegs
58 with the prongs in but a single orientation. The trans-
fer member 42 includes a main body section 82 for the
storage thereon of oriented prongs and a curved pick-off
section 84 which extends upwardly into the hopper 46
and terminates at a somewhat pointed end 86 located to

" engage behind successive prongs arriving at the 12 o’clock
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position. As seen best in FIGS. 5 and 6, the pick-off sec-
tion &4 is flattened out and extends adjacent to the skirt
56 for a distance approximately equal to the spacing be-
tween two of the pegs 58. Accordingly, in response to
the rotation of the hopper in the clockwise direction the
depending body portions of the successive prongs pass
in front of the pick-off section 84. The pick-off section
84 is spaced below the general level of the pegs 58 and
located such that it may support successive prongs P as
they fall from their supporting pegs.

Referring now to FIG. 5, which is a fragmentary plan
view, the action of the pick-off or transfer member 42
will be further described with respect to prongs P; which
have their eyes directed toward the right and are con-
sidered to be in proper oriented position for pick-off by
the leading section 84 of the member 42. The prongs 58
are moving toward the might, corresponding to clockwise
rotation in FIG. 4. As the leading pointed end 86 of the
pick-off section 84 passes behind successive prongs. arriv-
ing at the 12 ¢’clock location there is a tendency for the
successive prongs to be cammed away from the adjacent
curved surfaces 56. Due to the curvature of the pick-off
section 84 this camming action is continued while the
prongs. hang on their supporting pegs 58. This camming
action manifests itself in rotation of the open eye to face
toward the curved surfaces 56 (away from the viewer in
FIG. 5). Thus, the prongs P; fall from their supporting
pegs: in a position which virtually assures pick-up by the
leading section 84 of the pick-off or transfer member 42.

References will now be made to FIG. 6, which is a view
similar to FIG. 5, illustrating the action of the transfer
member 42 in relation to prongs P, which are improperly:
oriented when initially picked up by the prong supporting
pegs 38. For such prongs, the tendency of the prongs to
pivot about their own axes so that their respective eyes
are directed rearwardly is mot quite as great as that for.
prongs which have the orientation P. Perhaps this may
be attributed to the fact that the open eyes of the prongs
P, are faced in a direction opposite to the direction of
rotation. In any event, the prongs P, are either knocked-
off of the supporting pegs 58 and returned to the supply
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8: or if the open eye is cammed to a position overlying
the pick-off section 84 when the prongs fall from: the
supporting pegs, such prongs will be picked up by the
leading section 84 with the required orientation.

Reference will now be made to the several figures for
a detailed description of the construction and operation of
the clinching mechanisms 44. Specifically, the clinching
mechanisms 44 include a fixed clinching tool or anvil 98
and a movable clinching tool 92 which may be pivoted
into operative relation to the fixed clinching tool. The
fixed clinching tool 96 forms part of a gravity transfer
chute 94. This assembly is supported by an upstanding
bracket ‘96 adjacent the rearward end of the gravity trans-
fer chute 94 and an upstanding post 98 connected by a
U-shaped bracket 16¢ adjacent the foremost end of the
chute 94. . The transfer chute 94 includes upstanding side
walls 102, 104 which are spaced apart at a distance slight-
ly in excess of the width of the prongs P. The wall 104
includes an integral extension. 106 adjacent its rearmost
end which serves as an abutment plate, as will subsequent-
Iy be described. The wall 102, 104 are connected by a
bottom wall 108 which terminates in the fixed clinching
anvil, seen in FIG. 7 to be a continuation of the bottom
wall 108 and curved to conform to the eye section of the
prongs. .

As seen best in FIG. 1, the movable clinching tool 92
is supported on a split clamping block 168 which is
mounted on shaft 110 journaled in bearings 112, 114 dis-
posed at opposite sides of the chute 94. The movable
clinching tool is L-shaped and includes a horizontal leg
92a which extends over the stationary anvil 90 and is
formed with an annular groove which is adapted to ac-
commodate the eye section of the prong during the clinch-
ing operation. The movable clinching tool 92 is adjust-
able in relation to the split clamping block through
provision of a set screw 116. In initially setting up the
machine, the movable tool 92 is positioned relative to the
supporting block -108 so. that the tool 92 properly co-
operates with the clinching anvil upon rocking of the
tool 92 through its prescribed arcuate thrust in the
counterclockwise direction, as viewed in FIG. 4. Provi-
sion is made for arcuate adjustment of the split clamping
block 108 about the shaft 110 by set screw 118. .

~ Integral with the shaft 110 is a foot lever 120 which
has a treadle 122 which is engaged by the foot of the
operator who stands in front of the machine, that is to.
the left in FIG. 4. It will be appreciated that in response
to the pivoting of the foot lever away from the operator,
that is counterclockwise in FIG. 4 from the full line to
the broken line position, the movable clinching tool 92
will be moved into its clinching position relative to the
anvil 90. By proper adjusiment of the full-line retracted.
position of the clinching tool 92, as illustrated in FIG. 4,
a prescribed clinching pressure may be obtained. The
limit position of the lever 120 under actuation is illus-
trated by the broken lines in FIG. 4 and is determined
by a fixed stop 124 secured to the under side of the ma-
chine frame in position to limit the counterclockwise
pivoting of the-lever 12¢. For example, to decrease the
clinching pressure for the prescribed arcuate thrust of the
foot lever, the supporting block is translated in a counter-
clockwise direction in FIG. 4 to displace the movable
clinching tool 92 further from the clinching anvil 90.

Conversely greater pressure may be applied for the. given-

arcuate thrust by having the clinching tool 92 closer to
the anvil in the normal position. The clinching pressure
required is determined by the type of prongs and buckles
being worked with the machine. )

The prongs P are delivered one at a time froﬁ1 ;the)

transfer member 42 to the gravity feed chute 94 as a
result of the pedal operation of the movable clinching
tool 92. The structure to be described is effective during
the return stroke of the clinching tool to its normal posi-
tion in FIG. 4 (movement of the foot lever 120 in the
clockwise direction from the broken line position to the
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full line position) to feed the mext prong into the chute
for delivery to the clinching position, as illustrated in
FIG. 7. Thus after the clinching pressure is applied,
the operator manually removes the assembly of the buckle
and the prong and the next prong is automatically fed into
position for clinching. As seen best in FIGS. 3 and 10,
the transfer finger or member 42 includes a terminal
end 42q arranged at a level well below the pick-off section
84 and the major portion of the storage section 82. The
portion of the storage section 82 adjacent the terminal
and 42a extends horizontally and is designated in FIGS.
10 and 11 by the reference character 824. As the prongs
are picked off by the section 84 they travel by gravity
toward the terminal end 42a and are stacked up in side
by side relation with their elongated stems depending
and with their open eyes all facing in the same direction,
that is rearwardly as illustrated in FIGS. 7 and 8. The
terminal end 42q of the transfer member terminates at
a location spaced from the adjacent confronting face
106a of the abutment plate 106. This spacing is selected
to be of a width slightly in excess of the width of the
individual prongs, as seen in FIGS. 10 and 11. The fore-
most prong which is urged toward the abutment plate
106 by the prongs stacked up behind it is maintained on
the horizontal extension 82a of the transfer member due
to a kicker member 126 which lies against the inner face
1064 of the abutment plate 106 and is seen in FIGS. 7
and 10 to at least partially bridge the space between the
terminal end 424 and the confronting face 166a of the
abutment plate 106. The kicker member 126 is mounted,
as seen best in FIG. 3, for pivotal movement on a bolt
128 which is supported on a bracket 130 fixed to the
frame of the machine at a location spaced inwardly of
and generally parallel to the transfer chute 94. The kicker.
member 126 is biased into contact with the inner face
106a of the abutment plate by a spring 132 which sur-
rounds the bolt 128 and urges the kicker member to the
right in FIG. 3. This mounting structure supports the
kicker member 126 for pivotal movement about the axis

of the bolt 128, while the kicker member is resiliently
urged against the abutment plate 106.

The abutment plate 106 carries an adjustable shoe 134
which cooperates with the kicker member 126 in a man-
ner.to be subsequently described. The shoe 134 is
mounted on the abutment plate 106 by a machine bolt
136 which extends through an elongated slot 138 pro-
vided in the abutment plate. The shoe 134 includes a
ledge 134a which extends generally toward the bottom
wall 108 of the transfer chute 94 and an inclined contact
surface 1345 which is adapted to engage the free end of
the elongated body or stem of the prong. In general the
shoe 134 cooperates with the kicker member 126 to as-
sure the delivery of the prongs to the transfer chute 94
with the open eye foremost. The details of the coopera-
tion will be described in conjunction with the description
of a typical sequence of operation.

Means are provided which coordinate the operation of
the movable clinching tool 92 and the kicker member
26 whereby clinching of one prong brings about feed of
the next prong intc the uppermost end of the gravity feed
chute 94.  This means includes an adjustable length
linkage 140 which is connected to the shaft 110 and to
the kicker member 126. Specifically, an attachment yoke
142 is fixed on the shaft 110 intermediate the supporting
block 108 and the bearing 114, the yoke carrying a pin
144 on which is engaged a collar 146a of 2 connecting
head -146. at one end of the adjustable linkage 140. The
other end of the adjustable linkage 140 is connected to
the kicker member 126 by a further connecting head 148
having a collar 1484 supported on a pin 150 which is
carried on'a link bar 152 fixed to the kicker member 126.

- From the foregoing it will be seen that the kicker mem-
ber 126 is retracted to the position illustrated in FIGS.
8 and 11 in response to swinging of the clinching tool 92
toward the anvil 90; and upon return ‘of the clinching tool.
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92 to its normal position away from the anvil 90, the
kicker member 126 moves to the position illustrated in
FIGS. 7 and 10. The kicker member includes a nose
portion 126a terminating in a camming edge 1265. In
the position of FIGS. 7 and 10 of the nose portions 1264
keeps the foremost prong P; from entering into the space
between the terminal end 42a of the transfer member
42 and the abutment plate 106.

Within the horizontal extension 82a of the transfer
member 42, which is seen in FIGS. 10 and 11 to be
hollow, there is arranged a ball or detent 154 which is
biased toward the abutment plate 106 by a spring 156
which is urged against the ball and bears against a plug
or stop 158 mounted within the tubular extension 82a.
When the nose portion 1264 of the kicker member 126 is
in front of the terminal end 42q the ball 154 is urged
away from the abutment plate 106 and is urged to within
the confines of the extension 82a. When the kicker mem-
ber is withdrawn as seen best in FIG. 11, the ball 154 is
urged into contact with the abutment plate 106 by the
spring 156. Thus despite the fact that the kicker mem-
ber has been withdrawn, the foremost prong P; does not
fall into the chute 94 but rather is held in position for
transfer by the ball 154. It is apparent that as the kicker
member 126 moves through its return stroke the prong
P; which has entered the transfer chute and is held by
the ball 154 is urged past the ball to free the same
to fall into the transfer chute for delivery to the anvil.
This action may be best appreciated by progressively in-
specting FIGS. 8 and 9. In the position of FIG. 8, the
kicker member is fully retracted. As shown by the full
line position in FIG. 9 the kicker member has engaged
the prong which is supported on the ball 154, such en-
gagement occurring at the camming surface 1265. Con-
tinued swinging movement of the kicker member 128 in
the counterclockwise direction from the full line posi-
tion of FIG. 9 to the broken line position (which corre-
sponds to the position illustrated in FIG. 7) causes the
foremost prong P; to pivot in the clockwise direction
about the supporting ball and extension 82. The prong
is displaced ‘until the hooked end engages the sloping
surface 134p of the shoe 134. Simultaneously, with this
pivotal movement, the eye portion of the prong is urged
past the spring biased ball 144 so that the prongs fall
with the eye portion foremost, as illustrated by the suc-
cessive broken line positions of the prong in FIG. 9.
Thus the transfer is effectuated in a manner assuring
proper delivery of the prongs to the clinching mecha-
nisms. Other arrangements are within the contemplation
of the present invention for releasing the prongs from
their supporting position on the spring biased ball 154
in ‘a manner assuring proper delivery to the transfer
chute 94.

In order to facilitate a more thorough understanding
of the present invention, a typical sequence of operation
will now be described in detail:

A supply of prongs S is loaded into the feed hopper
46 of the sorting device 40 and the operator places the
soriing device in operation by energizing the motor 78,
for example by tripping a foot-operated or a hand-oper-
ated switch at some convenient location front of the
machine. In a very short period of time, the sorting
device builds up a supply of prongs on the transfer mem-
ber 42, part of which supply is seen in FIGS. 10 and 11.
The operator sitting in front of the machine actuates the
foot lever 120 to cause a first prong to be delivered to
the anvil 99. Thereupon, the operator assembles the
buckle B with the prong P, as illustrated in FIG. 7; upon
operating the foot lever again, clinching pressure is ap-
plied to the prong to close the same about the supporting
portion of the buckle to complete the assembly. During
the return stroke of the clinching tool 92 which is brought
about by the tendency of the lever 120 to return to its
normal position, the next prong is automatically delivered
to the clinching anvil 90. The interval between when the
clinching operation is completed and the next prong is
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8
delivered is sufficient for the operator to remove the coms
pleted assembly of the previous buckle and prong. Con-
tinued operation merely involves placing successive buck-
les into assembly with the prongs, and operation of the
foot treadle.

From the foregoing it will be appreciated that certain
aspects of the present invention are quite readily sus-
ceptible to further automation. For example provision
may be made for periodically interrupting the operation
of the sorting device when a predetermined supply of
prongs build up on the transfer member 42. Further in
lieu of the pedal operation, provision may be made for
automatically cycling the machine at intervals selected
to allow for the operator to achieve the requisite manual
assembly of the buckle and prong and removal of the
completed assembly.

Numerous modifications of the apparatus of the present
invention will occur to those skilled in the art and accord-
ingly the appended claims should be given a latitude of
interpretation consistent with the disclosure. At certain
times some features of the invention will be used with-
out a corresponding use of other features.

What I claim is:

1. A sorting device for use with buckle prongs each
having an open eye comprising a rotary hopper arranged
at an angle inclined with respect to the horizontal, said
hopper having a bottom wall and a cylindrical body, a
plurality of spaced prong-supporting pegs at spaced lo-
cations about the periphery of said hopper and at loca-
tions spaced from said bottom wall, and means for
mounting said pegs on said hopper including an annular
flange having its lower edge in contact with said bottom
wall and having its upper edge in contact with said cylin~
drical body, said flange being concavely curved between
its lower and upper edges.

2. A sorting device adapted for sorting objects formed
with open eyes comprising a rotatable hopper adapted
to contain said objects, peg-supporting means on said
hopper, peg means projecting from said peg-supporting
means positioned and sized to engage said eyes for sus-
pending said objects therefrom in response to rotation
of said hopper, removal means positioned for camming
said objects off said peg means in response to further ro-
tation of said hopper, means shaped to admit said re-
moval means behind said objects for camming said ob-
jects, and means positioned to catch said open eyes as
said objects fall from said peg means in response to
camming thereof.

3. A sorting device adapted for sortmg objects formed
with eyes open at one side comprising a rotatable hopper
adapted to contain said objects, peg-supporting means on
said hopper, peg means projecting from said peg-support-
ing means positioned and sized to engage said eyes for
suspending said objects therefrom in response to rota-
tion of said hopper, removal means positioned for cam-
ming said objects off said peg means in response to furth-
er rotation of said hopper, means shaped to admit said
removal means behind said objects for camming said ob-
jects, and means positioned to catch only the open side
of said eyes as said objects fall from said peg means in
response to camming thereof.

4. A sorting device for use with buckle prongs, each
having an open eye comprising a rotary hopper arranged
at an angle inclined with respect to the horizontal, said
hopper having a bottom: wall and a peripheral wall, a
plurality of spaced prong-supporting pegs at spaced Io-
cations about the periphery of said hopper and at loca-
tions spaced from said bottom wall, and means for mount-
ing said pegs on said hopper including an-annular flange
having its lower edge in contact with said bottom wall
and having its upper edge in contact with said peripheral
wall, said flange being concavely curved between its
lower and upper edges.

5. A sorting device for use with buckle prongs, -each
having an open eye, comprising a rotary hopper. ar-
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ranged at an angle inclined with respect to the horizontal,
said hopper having a bottom: wall and a peripheral wall,
means to rotate said hopper about its central axis, a
plurality of spaced prong-supporting pegs mounted on
said hopper at spaced locations about said peripheral
wall of said hopper and at locations spaced from said
bottom wall, means including curved surfaces about each
of said prong-supporting pegs providing a clearance space
between the pronmgs supported on said pegs and said
curved surfaces when said pegs are rotated to a pick-off
location, and means for entering said clearance space
at said pick-off location and to pick-off said prongs from
said pegs.

6. A sorting device for use with buckle prongs, each
having an open eye, comprising a rotary hopper ar-
ranged at an angle inclined with respect to the horizontal,
said hopper having a bottom wall and a peripheral wall,
a plurality of spaced prong-supporting pegs at spaced
locations about the periphery of said hopper and at lo-
cations spaced from said bottom wall, means for mount-
ing said pegs on said hopper including an annular flange
having its lower edge in contact with said bottom wall and
having its upper edge in contact with said peripheral
wall, said flange being concavely curved between its lower
and upper edges, and means fo rotate said hopper about
the central axis thereof, said pegs being inclined in the
direction of rotation of said hopper.
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7. A sorting device for use with buckle prongs, each
having an open eye, comprising a rotary hopper arranged
at an angle inclined with respect to the horizontal, said
hopper having a bottom wall and a peripheral wall, a
plurality of spaced prong-supporting pegs mounted on
said hopper at spaced locations about the periphery of
said hopper and at locations spaced from said bottom
wall, said pegs being effective to engage said open eyes
of said prongs, means for providing a clearance space
adjacent said prongs when supported on said pegs in-
cluding curved surfaces about said pegs, means to ro-
tate said hopper about its central axis, and cam means
positioned to enter said clearance space for engagement
with said prongs to cam said prongs off said pegs in re-
sponse to rotation of said hopper, said camming means
being positioned to catch said open eyes as said buckle
prongs fall from said pegs.
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