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To all whom 1t may concern:

Be 1t known that I, Cxarues S. Hunt-
INGTON, a citizen of the United States, re-
siding at Omaha, in the county of Douglas
and State of Nebraska, did invent certain
new and useful Improvements in Machines
for Forming Buckle-Frames, of which the
following is a specification. __

My invention relates to dies or formers
tor manufacturing wire rings, loops, buckle
trames, or the like, its main object being to
provide a device of this character which will
have comparatively few parts, which will,
therefore, be simple in construction, and will
consequently be economical to manufacture,
a turther object being to produce frames,
loops, or rings of the character indicated at
small cost and with comparative rapidity.
In the simplest embodiment of the invention
the machine has a form about which the wire
or rod 1s to be bent, and a reciprocating
shaper adapted to slide longitudinally or
axlally over said form and by means of
its lower edge, preferably inclined, press the
rod or wire against the form, whereby it
assumes the shape thereof. The mechanism
1s provided with a cutter for severing the
roll or supply strip of wire into sections of
the proper length, and feeding means for
placing or advancing these sections trans-
versely of the cooperating form and shaper.
The object of having the lower or operative
edge of the shaper inclined, as specified
above, 15 to enable the same to operate suc-
cessively on the adjacent consecutive sec-
tions or portions of the piece of wire.
Where a round wire is used the convexity of
1ts surface may provide a sufficient bevel or
wedge surface whereby as the shaper moves

toward the form, its lower edge co-acting

with the convex, beveled, or wedge surface

of the wire will cause the same to be curved. |
or bent around the centrally-disposed in-

ternal form. In some instances, however,
1n order to enable the shaper to force the
transverse wire toward the form during its
axial movement, it i1s desirable to bevel the
inclined edge of the shaper toward the form
so as to provide a more etfective wedge ac-
tion. In order that the completed ring, loop,
or buckle frame may be quickly and auto-
matically removed or discharged from the
forming mechanism, I make the form around
which the wire 1s bent movable and provide
means tor pressing the same out of the com-
pleted ring or frame so as to separate the

bent wire therefrom. It is desirable to have
the completed ring or buckle frame retracted
from the form with the shaper, and T there-
fore make the internal recess of the latter
somewhat smaller at its inner portion than
at 1ts mouth, whereby when the shaper is
forced toward the form and bends the wire,
1 so doing the latter will fit in the shaper
sufficiently tightly to be withdrawn there-
with or therein after the form has been
pressed out of the frame as described above.
I provide also in this mechanism an ejector,
preferably within the shaper, for discharg-
ing the completed ring or frame therefrom
after the shaper has been retracted from the
form. In order to prevent the ejected or
discharged ring or frame from dropping

‘into the recess provided in the base block

o accommodate the shaper during the bend-
ing operation of the wire around the form,
I equip the mechanism with an automatic-
ally-acting obstruction or gate which may
partially or wholly cover this aperture or
recess after the shaper has been withdrawn
therefrom, so that the ejected ring or frame
may drop or fall upon this obstruction or
gate and slide therefrom by gravity into
any suitable receptacle. Broadly stated, this
18 the heart and essence of my invention, but
numerous other points and features of nov-
elty and advantage will be made apparent
trom the following detailed description of
the ring former and buckle frame manu-
facturing device. |

On the accompanying drawings I have
1llustrated two preferred embodiments of
my invention, and on these drawings like
reference characters refer to the same parts
throughout the various views.

Figure 1 1s-a side elevation of the upper
or main portion of a press equipped or sup-
plied with a ring forming mechanism em-
bodying my invention; Fig. 2 is a face or
front view of the construction illustrated in
Kig. 1; Fig. 8 is a face or plan view of the
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base block on the press having mounted

thereon the form, wire cutter, and gate or
obstruction; Fig. 4 is an end elevation partly
in section of the coOperating parts of the
ring forming device illustrated upon an en-
larged scale; Fig. 5 is a section on line 5—5
of Kig. 8, as viewed in the direction indi-
cated by the arrows, showing also the shaper
and ejector, the latter being unsectioned;
Fig. 6 1s a fragmentary section through the
wire or rod cutting or severing device; Fig.
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7 is a plan view of another style of form and [ in the base 27, the sleeve containing an ex-

wire cutter for employment in the manufac-
ture of buckle frames or the like; IFig. 8 1s
a side elevation of the form and bed-plate
shown in Fig. 7, and the codperating recip-
rocating shaper and attached parts; Ifig. 9
is a fragmentary perspective view 1llustrat-
ing the co-action between the form and
shaper; Fig. 10 is a vertical cross-section on
line 10—10 of Fig. T; Fig. 11 1s a section on
line 11—11 of Fig. 7; Fig. 12 is a bottom
plan view of the shaper; Ifig. 13 1s a longl-
tudinal section of the shaper on line 13—13
of Fig. 12; Fig. 14 1s a section on line 14—14
of Tig. 7; Fig. 15 is a bottom plan view of
one of the wire cutters and end benders;
Iig. 16 is an inner end view oi the shiding
wire cutter and its associated operating
block illustrated in bottom plan in Ifig. 15;
Fig. 17 is a bottom plan view of one of the
curved wire guides or guards on the top
face of the bed-plate; Fig. 18 1s a bottom

plan view of the companion curved gude; ;

Fig. 19 is a fragmentary section illustrating
the manner of cutting and bending the end
of the wire; Fig. 20 1s a view of the same
fragment as shown in Ifig. 19, illustrating
the parts in different positions; Figs. 21
and 22 are edge and face views of a strip of
wire after its ends have been cut and bent
in opposite directions; Fig. 23 illustrates the
buckle frame partly formed; Iig. 24 1s a
face view of the completed buckle; and If1g.
25 1s an edge view ol the same.

Bolted on the table 25 of the press, Iigs.
1 and 2, is a base-block 26 having a central
recessed portion 27 mounted centrally in
which is a bushing 28 (Figs. 8 and 5) hav-
ing in its top face an annular recess or cavity

29 and a central aperture 30 housing a cy-

lindrical form 31 equipped with a down-
wardly-extended stem 32 of lesser diameter
projecting through a hole 83 in the base of
the bushing. I interpose between the shoul-
der 34 at the lower end of the form and the
bottom of the recess or well 30 a coil expan-
sion spring 35, which normally projects the
form above the top face of the base 27, as
indicated in Fig. 5, the extent of upward
movement of the form being limited by a
cross-pin or cotter 36 extending through the
lower protruding end of the stem 32 and co-
acting with the bottom face of the bushing.
This central bushing may be held 1n place
by any suitable means, as, for instance, by
one or more set-screws or bolts 37 abutting
against the inner cylindrical shell or sleeve
38 of the bushing. '

The part characterized 39 (Figs. 2, 8 and
4}, supplied with a transverse aperture 40
therethrough of substantially the same
diameter as the wire, is a spring-pressed

reciprocatory wire-cutter of the usual and

-

ordinary construction, the same being verti-

cally slidable in a sleeve 41 (Fig.4) mounted !

pansion spring 42 adapted to force the slid-
ing part of the cutter upwardly. In order
that the unsevered portion of the wire may
travel up and down with the cutter, the
sleeve 41 and base 27 are slotted at 43 (If1gs.
2 and 4). On the base 27 at the other side

of the form 31 the mechanism has an ad-

of the wire abuts as it is fed forwardly, and,
as is clearly indicated in Fig. 3, the severed

section of the wire overlies the top end of the

sleeve 38 and the circular aperture or recess
29. To prevent dislodgment of the wire a
ouard 45 may be mounted on the base ad-
jacent to the wire on the opposite side irom
the form 381. A gate or obstruction 46 1s
pivoted on a post 47 on the top of the base
and has an inner end portion 48 curved 1n
substantial accordance with the convex
cylindrical surface of the form 31 against
which it is adapted to strike, as is clearly
shown in Fig. 8. This gate or obstruction
is normally held in the position indicated
by a coil spring 49 which permits the gate,

however, to be rocked on its pivot pin 47 so

as to move away from the form 31 and the
annular recess 29.

in suitable bearings at the upper end of

the press or machine frame there 1s supplied
an operating shaft 49 (Figs. 1 and 2) rotated
by means of a pulley 50 and having thereon
between the bearings an eccentric 51, sur-
rounded by an eccentric strap 52, joined to
an eccentric rod 53, the latter being pivoted
or hinged at 55 to a suitably guided recipro-
cating cross-head 54. A hollow cylindrical

shaper 356 is mounted in any convenient

manner on the lower end of the cross-head
54, the hollow shaper having an inclined
mouth or bottom edge 57, desirably 1in-
wardly beveled at 58 (Ifig. 5). Asis clearly
indicated, this shaper is mounted in aline-
ment with the form 31 and bushing 28, be-
ing of such diameter as to be capable of
entry into and withdrawal from the annular
recess or cavity 29. Within this shaper
there is mounted a sliding ejector or dis-
charger 59 normally forced upwardly by an
expansion spring 60 so as to retain the lower
portion of the ejector within the shaper, the
opposite ends of the spring 60 :abutting
against the internal shoulder 61 of the shaper
and a nut 62 on the threaded upper end ot
the stem 63 of the cylindrical ejector 59.
The hollow interior of the lower end of the
shaper 56 is of slightly less diameter 1m-
mediately below the lower end of the dis-
charger or ejector 59 at 64 than at the mouth
of the shaper, for a purpose hereinafter in-
dicated. In other words, the aperture with-
in the lower end of the shaper is upwardly
tapered. In order to depress the ejector
during the upward movement of the cross-
head 54 and shaper 56, I provide on the
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frame of the machine an inwardly-extended
finger or arm 65 (Figs. 1 and 2) mounted on
a cross-bar 66 and lying in the path of travel
of the ejector stem 63. Mounted on the re-
ciprocating cross-head 54 is a projection or
lug 67 adapted to cobperate with and de-
press the wire cutter 39 so as to sever the
wire into sections during the reciprocation
of the cross-head, certain suitable wire feed-
mg means (not shown) being provided for
advancing the wire to the machine.

The operation of the device described
above 1s substantially as follows: Assuming
that the wire which I have characterized on
the drawing as 68 has been fed forwardly
through the aperture 40 of the cutter 39
until its end strikes the stop 44, the cross-
head 54 and attached parts is caused to de-
scenc. by the rotation of the shatt 49, the
movements of 1ts eccentric 51, and the con-
nection between the same and the cross-head.
As the shaper 56 moves downwardly, the
stem (3 of the ejector plunger 59 moves
away from its actuating finger or arm 65,
permitting the spring 60 to retract the plun-
ger 59 mto 1ts innermost position within the
shaper. Also during this downward move-
ment of the cross-head the lug or projection
67 engages the wire cutter 39, depressing the
same so as to sever the section of wire be-
tween the stop 44 and the cutter from the
main body of the wire on the other side of
the cutter. Ifurther descent of the shaper
causes the lowermost extremity of its in-
clined, bottom, beveled, operative edge to
pass back of the central portion of this sec-
tion or strip of wire, and, due to the further
descent of the shaper, the wire is pressed
around and forced against the cylindrical
surface of the form 31 and against the upper
edge ot shell or sleeve 33 which in effect is
also a form determining the lateral con-
formation of the bent wire, the inclined edge
of the shaper itself engaging the gate or ob-
struction 46 and swinging the same on its
pvot 47 away from the form 31 in opposi-
tion to the action of spring 49 before the end
portions of the wire are brought into contact
with those parts of the form previously en-
gaged by the curved portion 48 of the gate
or obstruction, it being understood that the
torm ordinarily acts as an abutment or stop
limiting the mward swinging of the gate.
1t 1s obvious, therefore, that by the operation
described above a wire loop or ring is
tormed around the form 31 on the top edge
of the sleeve or bushing 38, the single plun-
ger or shaper 1 connection and conjunction
with the form and sleeve imparting to the
wire both lateral and vertical pressure and
shape 1n one stroke. On further downward
travel of the shaper the ejector plunger 59
strikes the top of the form 31 and depresses
the same, freeing the ring therefrom, the
ring at this time being wedged and held in

the interior part 64 of the shaper of reduced
diameter. As the shaper and ejector are
retracted or carried upwardly, the ring is
carried with them, cwing to 1its frictional
contact with the interior cylindrical surface
of the shaper, the form 31 under the influ-
ence of its projecting spring 85 is pressed
upwardly to normal position, the gate or ob-
struction 46, due to the action of its spring
49, 18 swung inwardly against the form 31
as soon as the shaper permits this action, the
stem 63 strikes the arm 65, and the ejector
plunger is moved downwardly relatively to
the shaper, thereby discharging or ejecting
the ring on to the gate or obstruction 46

from which 1t slides mto any suitable recep-

tacle, 1t being understood that the parts of
the ring forming mechanism are inclined

sufficiently, as is clearly shown in Fig. 1, to

cause the ejected ring to slide off of the base
plate and gate. During this upward travel
of the cross-head and arm 67, the cutter 39
1s permitted to rise, due to the compelling
torce of its actuating spring 42, and after
1 ving risen to its normal position the wire
68 1s again fed forwardly by the means not
shown.

Kspecial attention is directed to the fact
that the shape of the top surface of the
shell or bushing 38, which may or may not
be a plane surface as shown in the drawings,
determines the lateral shape of the finished
bent wire, that 1s, the wire blank resting on
the top surface of the shell or bushing is
not only wiped or wrapped around the cen-
ter form or post by the beveled edge of the
reciprocatory plunger or shaper, .but may
also 1 some cases if desired be bent upward
or downward, depending upon the configura-
tlon of the shell. An example of a slight
action of this kind is illustrated in connec-
tion with the buckle forming machine de-
scribed hereimnafter. The form and sur-
rounding shell in effect constitute a com-
bination form determining the general shape
of the product and also its lateral conforma-
tion.

In the remaining figures of the drawings
I have 1llustrated another embodiment of my
invention for making wire buckle frames.
Extended upwardly within a central rec-
tangular opening or aperture 70 of a bed
or base-plate 71 (Figs. 7 and 10) I provide
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a hollow sleeve or casing 72, rectangular in

cross-section, fastened by means of screws
73 to a bottom plate 74 secured by bolts 75

to the under surface of the bed or base-plate

71. The top edge of this sleeve or casing
72, as 1s apparent from Fig. 10, is of sub-
stantially the same plane as the upper sur-

face of the bed-plate, the casing being of

uch size and dimensions that a rectangu-

lar aperture is provided between its outer

surtaces and the inner faces of the cavity
or recess 70 for the accommodation of the
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parts of a reciprocating shaper or former
described hereinafter. Reciprocating within
this sleeve 72 I provide a form 76 having
across its top surface a transverse groove 77
adapted to accommodate the strip of wire
to be formed or bent into the buckle frame,
and also having at its sides and on opposite
sides of the central groove 7T recesses or
depressions 78 and 79 intended to accommo-
date and receive the inwardly-curved ends of
the wires before they have been pressed
down to become locked with the ends of the
common cross-bar of the double-looped
buckle frame. The form 76 has a down-
wardly-extended stem 80 screw-threaded at
its lower end and projecting through a hole
in the plate 74, the stem being equipped at
its bottom end with a pair of nuts 81, limit-
ing the upward travel of the form. A coil
expansion spring 82 encircles the stem, and
at its opposite ends presses against the form
proper and the inner surface of the plate 74,
whereby the form is normally yieldingly
held slightly above the top surface of the
bed plate and above the upper edge of 1its
inclosing or housing casing or sleeve 2. A
ring 83 surrounding the form and let into
the top face of the bed plate is equipped with
a pair of cam plates 84 and 85 (Fig. 9), each
having an inwardly-extended cam or bev-
eled finger 86 and 87, respectively, the inner
ends of which fit in holes 88 in the sleeve T2
adapted to accommodate .the same, the
fingers projecting somewhat above the up-
per edge of the sleeve and being inclined
awayv from the form and from the transverse
oroove 77 across its top face, as 1s also
clearly indicated in Iig. 9. 'These cam
ingers are likewise disposed on opposite
sides of the central groove 77, as 1s shown
in Fig. 7. The purpose of these elevated
cam or inclined fingers is to raise the curved
ends of the swire blank over the opposite
ends of the common cross-bar of the buckle
frame when the wire is wrapped or pressed
around the form. Tastened to the top oif
the bed or base plate by means of screws, and
on opposite sides of the form, there 1s pro-
vided a pair of guard or guide plates 89 and
90, the main portions of which are raised
above the face of the bed plate by the

thickened parts 91 and 92,both being formed

on their under faces at 93 so as to permit
the passage of the wire thereunder.

At one side of the form I employ an aper-
tured upwardly spring-pressed wire cutter
94 of the usual construction, which cotp-
erates with a cutter plate 95 sunk into the
face of the bed plate and equipped with a
substantially semi- cylindrical groove 1n
alinement with the aperture of the cutter
and adapted to accommodate the wire 96.
On the opposite side of the form a like
orooved cutter plate 97 is also provided.
Slidable on top of the grooved plate 97 1s a

058,041

| combined cutter and bender 98 having an

inclined or curved cutting edge and bending
surface 99, the cutter partially fitting within

an aperture or recess of and actuated by a.

sliding block 100 working within an open-
ended removable casing 101 and spring-
pressed away from the groove of the plate
or block 97 by a spring-operated rod 102
actuated in one direction by its encircling
expansion coil spring 103 engaging at its
opposite ends against suitable stops or abut-
ments. It should also be noted that the cut-

ting edee 99 extends downwardly sufliciently

at 99° so as to completely sever the lower
half of the end of the wire, that is, that half
which rests in the semi-cylindrical groove
of plate 97 (see Fig. 20). As is indicated
in ig. 7, a flat plate 104 constituting a gate
or obstruction is fastened at 105 to the outer
end of the rod 102, being slidable therewith.
The outer end of the block 100 has a beveled
or inclined surface 106 which cooperates
with a similar face of an actuating post or
rod movable with the shaper and described
more in detail hereinafter. An abutment or
block 107 is fastened by means of screws 108
to the top face of the bed or base plate op-
posite the inclined or beveled face 106 of
the sliding block 100 for a purpose indi-
cated hereinafter. The outer end of the
block 100 has a bottom portion 109 which
slides and is guided in a groove 110 in the
base plate. In order to assist in guiding
and maintaining the block 100 1n correct op-
erative position, its side extensions 111 are
located so as to cooperate with the slots 112
in the casing or cover 101. To provide a
stop for the wire 96 as it is fed across the
form, I supply an abutment 113 against
which the end of the wire is adapted to
strike, as is clearly shown in Fig. 7. The
wire cutting and bending mechanism adja-
cent to the cutter 94 is in all respects sub-
stantially the same as that described above,
except that no gate or obstruction 104 1s se-
cured to the rod or bar 102. It should be
noted, however, that the two wire cutting
and bending mechanisms are reversely ar-
ranged with respect to the base plate, where-
by the two ends of the wire section or blank
will be bent in opposite directions, as shown
in Ifig. 22. |

The upper reciprocating shaper which 1s
intended to be operated in a press of the
oeneral character and style of that shown m
[igs. 1 and 2, by a sliding cross-head simi-
lar to that characterized 54, is mounted on
a plate or block 114 (Fig. 8) and consists of
a hollow body 115 rectangular m cross-sec-
tion adanted to reciprocate in and be with-
drawn from the aperture 70, and has its
bottom edge composed of two oppositely-
inclined portions each of which has three
sections 116, 117, 118, and 119, 120, 121, re-
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half of the shaper is at the bottom margin |

of the wall or plate 122 of the shaper, this
wall having a dove-tail connection 123 with
the adjacent wall 124, the latter having an
inclined bottom operative edge 117 form-
ing a continuation of the edge 116, and dis-
posed at right angles thereto. The edge 118
1s at the bottom margin of a smaller plate
125 paralle]l to the plate or wall 122 and at
right angles to the plate or wall 124, its
edge 118 formming in effect a continuation
of edge 117. It should De noted that the
wall or plate 122 has an aperture there-
through at 126 substantially opposite the
top end of the inclined surface 12i. It
should also be noticed that the shaper has
narrow elongated vertical slots 127 within
which the cam fingers 86 or 87 are adapted
to fit during the reciprocation of the shaper.
The 1nclined edges 119, 120 and 121 are at
the bottom margins of the walls 128, 129
and 130, respectively.

The wall or plate 128 is provided with a
recess 132 opposite the upper end of the in-
clined surface 118 and corresponding to the
recess 120. Preferably all of the inclined
bottom operative edges are inwardly beveled
toward the form or axis of the shaper, as is
clearly illustrated. The various plates and
walls forming the complete shaper are se-
cured to a central body or core 133 about
which a strap 134 1s placed to assist in main-
taining -the walls of the shaper in proper
place and alinement. The core or inner
body 133 (IFigs. 12 and 13) has two down-
wardly-extended projections 135 and 1386,
each being of such size and form as to cor-
respond to the openings of the double loop
ot the buckle frame shown in Fig. 24. In
order, however, to provide for the over-
lapped portions of the ends of the wire
torming the buckle frame, each projection
135 and 136 has on its bottom face a slight
recess or cavity 137.

A skeleton frame 138 of substantially the
same size and shape as the completed buckle
frame, and constituting an ejector or dis-
charger, is fixedly mounted on the lower
end of an ejector rod 139, normally pressed
upwardly by a coil spring 140 encircling the
rocl and abutting at one end against a shoul-
der of the core or body 183, and at the other
end against a pair of nuts 141 on the upper
end of the rod.

Secured to the bottom face of the plate
114 and projecting beyond the same is a
inger 142 whose protruding end is adapted
to engage and actuate the cutter 94. Suit-
ably mounted on the under surface of the
plate 114 1s a pair of downwardly-extended
posts or pillars 143 and 144 having beveled
lower ends 145 and 146, respectively, adapt-
ed to cobperate with the inclined or beveled
surfaces 106 of the sliding blocks 100.

The operation of this buckle frame form-

-y

o

ing mechanism is substantially as follows:
Assuming that the strip of wire 96 has, by
any suitable feeding means not shown, been
fed forwardly through the cylindrical aper-
ture of the cutter 94 and the slot 77 of the
form until its end strikes the stop 113, and
that the portion of the wire between the cut-
ter and stop is resting in the substantially-
seml-cylindrical grooves of the cutter plates
99 and 97, then as the plate 114 with 1ts at-
tached shaper and operating posts or wedges
descends, the finger or lug 142 engages the
upper end of the cutter 94, depressing the
same, and severing from the main body of
the wire that section between the cutter and
stop whose central portion is residing in the
oroove 77 of the form (6, and whose ends
are resting in the grooves of the cutter
blocks or plates 95 and 97. As the plate 114
ancd 1ts posts 143 and 144 descend still
farther, the wedge surfaces 145 and 146 en-
gage the beveled or inclined faces 106 of the
pair of shiding blocks 100, thereby causing
the inward sliding of these blocks and their
assoclated cutters and wire benders 98, the
outer faces of the posts or wedges 143 and
144 cooperating with the blocks 107 to main-
tain the proper alinement of the posts, the
latter passing into apertures 144* of the base.

The inward movement of the cutters and
benders 98 is opposed by the action of the
springs 103, and as their curved forward
faces sever or cut off the lower halves of the
ends of the wire resting in the grooves of
the cutter plates 95 and 97, the upper uncut
portions of the same are bent or curved in
opposite directions, due to the curved faces
99 of the blocks, this condition of the wire
being represented in Figs. 21 and 22. The
outward movement of the rod or shaft 102
shown 1n the lower portion of Fig. 7, causes
a_corresponding movement of the gate or
obstruction 104 so that the form 76 and the
aperture 70 become completely uncovered.
As the shaper descends still farther, the
lower ends of the oppositely-inclined sur-

taces 116 and 119 engage opposite sides of

the wire adjacent to or at the side of the
sleeve 72 and in front of the cam fingers 86
and 87, the surface 116 contacting with the
wire in front of the cam finger 87, while the
surface or edge 119 engages the wire adja-
cent to the finger 86. As the shaper con-
tinues its downward movement the strips or
sections 147 and 148 thereof are bent in.op-
posite directions, resting upon the top end
of the sleeve 72, and being pressed by the
inclined beveled edges of the shaper into
contact with the sides of the form 76 pro-
truding above the end of its inclosing cas-
ng 72.

1t will be noticed that the various portions

of the wire are acted upon successively by

the 1nclined edges of the shaper so that no

| considerable amount of power is necessary
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to drive the mechanism. After the edges
116 and 119 have completed their work on
the wire, the edges 117 and 120 operate to
bend the portions 149 and 150 of the wire
at right angles to the sections 147 and 148
and parallel to the central cross-bar of the
frame lying 1n the groove 77. Subsequently,
during still further downward movement of
the shaper the inclined edges 118 and 121
act on the protruding portions of the wire
so as to complete the two loops, the cam
fingers 86 and 87 during this portion of the
bending acting to raise the curved ends of
the wire over the junctions of the parts 147
and 148 with the central cross-bar, the re-
cesses or cavities 78 and 79 accommodating
the inwardly-projecting ends of the wire in-
clicated 1 dotted Iines in Ifig. 24.

1t should be noted that sufficient space 1s
left at 127 between adjacent plates of the
shaper go that the latter will escape the cam
fingers during 1ts descent, and, furthermore,
the recesses 126 and 132 of the shaper per-
m1t the inward turning of the curved ends
of the wire as they are acted upon by the
uppermost inclined edees 118 and 121. Dur-
ing this bending of the wire around the form
the protruding end portions of the wire are
maintained in proper position and prevented
from swinging upwardly or out of the
proper plane by passing under the curved
guard plates 89 and 90. On continued de-
scent of the shaper the projections 135 and
136 within the shaper strike against the top
tace of the form, forcing the latter out of
the bent wire, and by passing into the loops
of the buckle frame they bend over the ends
of the wire mncicated 1n dotted lines in Fig.
24 to the full line position, forming an effect-
1ve hook connection of the wire ends with
the common cross-bar, the cavities 137 ac-
commodating the bent-over ends of the wire.
The 1nterior of this shaper may be slightly
tapered, or the projections 135 and 136 may
be somewhat tapered so that the completed
buckle frame will be retracted by and with-
in the shaper. As the plate 114 and the at-
tached parts move upwardly with the
buckle frame 1n the shaper, the completed
buckle frame 1s ejected by the nut 141 on
the ejector stem striking any suitable abut-
ment similar and corresponding to the abut-
ment 65 of Fig. 1, whereby the ejector frame
138 1s moved downwardly relatively to the
shaper, the result being that the buckle
frame 1s discharged upon the gate or ob-
struction 104, which 1n the meantime has

returned to 1its normal position, partially

covering the form and rectangular aperture
70, under the 1influence of one of the springs
103, the two springs 103 having returned
the sliding cutters to their outermost posi-
tion, this result being accomplished because
oi the retraction or lifting of the posts or
wedges 143 and 144.
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By inclining the base plate 71 and the

plate 114 carrying the shaper, the completed
buckle frame will, due to 1its own gravity,
slide over or off of the gate or obstruction
104 into any suitable receptacle providec
for its accommodation. A new section of
wire 1s now fed forwardly through the cut-
ter 94, and the operation as described above
repeated, this machine being capable ot
rapidly and economically producing strong
and simple buckle frames of the character
shown and deseribed.

It should be noted that a distinet ad-
vantage of my improved construction and
method of forming buckle frames or the
like by means of comparatively light plun-
oers or shapers instead of by the massive
cams and slides in cordinary use, 1s made
possible because the outer walls of the aper-
ture 70 co-act with the outer faces of the
plunger or shaper, keeping the latter up to
its work and preventing its comparatively

weak operative points from becoming broken

oif.

In both of the constructions herein de-
seribed, I am enabled to produce by a single
sliding shaper codperating with parts consti-
tuting a form, which determines not only
the general contour of the finished product
but also any lateral deflections or bends, a
bent wire or similar ring, loop, hook, buckle-
frame, or the like, in a machine devoid of
ponderous and massive parts. By a single
stroke of the shaper the completed product
1s produced.

To those skilled in the art 1t will be ap-
parent that many slight and minor mechan-
ical changes may be made 1n the construe-
tion herein illustrated and described without
departure from the substance of my 1n-
vention and without sacrificing any of its
benefits and advantages.

I claim:

1. Tn a machine of the character described,
the combination of a shdable form, a co-
operating shaper slidable longitudinally
over said form, means to actuate said shaper,
whereby a rod or wire during the movement
of the shaper toward said form is pressed
by the shaper into contact with and assumes
the contour of said form, a spring to return
said form to nermal operative position, and
means to slide said form from the shaped
rod or wire to release the latter therefrom,
substantially as described.

2. In a machine of the character described,
the combination of a form, a codperating
shaper slidable longitudinally over said
form, means to actuate said shaper, whereby
a rod or wire during the movement of the
shaper toward said form 1s pressed by the
shaper into contact with and assumes the
contour of said form, means to cause the
retraction of the shaped rod or wire with

 said shaper, and an ejector to discharge the
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shaped rod or wire from said shaper, sub-
stantially as described.

3. In a machine of the character described,
the combination of a movable form, a co-
operating shaper slidable longitudinally
over said form, means to actuate said shaper,
whereby a rod or wire during the movement
of the shaper toward said form is pressed by
the shaper into contact with and assumes
the contour of said form, means to remove
the form from the shaped rod or wire, means
to retract the shaped rod or wire with said
shaper, and an ejector adapted to discharge
the shaped rod or wire from said shaper,
substantially as deseribed.

4. In a machine of the character described,
the combination of a movable form, a co-
operating shaper slidable longitudinally
over sald form, means to actuate said shaper,
whereby a rod or wire during the movement
of the shaper toward said form is pressed
by the shaper into contact with and assumes
the contour of said form, means to remove
sald form from the shaped rod or wire,
means to retract the shaped rod or wire with
sald shaper, a spring-actuated ejector slid-
able 1n said shaper and adapted to cischarge
the shaped rod or wire from said shaper,
and means to operate said ejector, substan-
tially as described.

. In a machine of the character de-
scribed, the combination of a form, a co-
operating ~shaper slidable longitudinally
over said form, means to actuate said shaper,
whereby a rod or wire during the movement
of the shaper toward said form is pressed
by the shaper into contact with and assumes
the contour of said form, a gate or obstruc-
tion, means to operate said gate or obstruc-
tion, an ejector to discharge the shaped rod
or wire from said shaper on to said gate or
chstruction, and means to operate said ejec-
tor, substantially as described.

6. In a machine of the character de-
scribed, the combination of a form having a
wire or rod receiving groove across its face,
a shaper adapted to slide longitudinally
over said form and having oppositely-in-
clined operative edges adapted to engagoe
opposite sides of the two ends of the wire
or rod protruding beyond the terminations
of said groove and bend said ends in OpJPO-
site directions around said form, and means
to actuate said shaper, substantially as de-
scribed.

. In a machine of the character de-
scribed, the combination of a form having
a wire or rod receiving groove across its
face, a shaper adapted to slide longitudi-
nally over said form and having oppositely-
inclined operative edges beveled toward
sald form and adapted to engage opposite
sicles of the two ends of the wire or rod
protruding beyond the terminations of said
groove and bend said ends in opposite direc-

“double-loop
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tions around said form, and means to actu-
ate said shaper, substantially as described.

8. In a machine of the character de-
scribed, the combination of means to bend
laterally the ends of a wire blank, a form,
means to bend the wire about said form to
make a double-loop wire frame with the
ends of the wire overlapping the junctions
of the common cross-bar with the sides of
the frame, and means to bend said ends so
as to form hook connections with the cross-
bar, substantially as described.

9. In a machine of the character de-
scribed, the combination of means to sever

portions of the ends of a wire blank to re-

duce their thickness and bend them later-
ally, a form, means to bend the wire about
sald form to make a double-loop wire frame
with the reduced ends of the wire overlap-
ping the junctions of the common cross-bar
with the sides of the frame, and means to
bend said reduced ends so as to form hook
connections with the cross-bar, substantially
as described.

10. In a machine of the character de-
scribed, the combination of a pair of com-
bined sliding cutters and benders adapted to
sever the end portions of a wire blank and
bend the reduced portions laterally, means
to actuate said sliding cutters and benders,
a2 form, means to bend the wire about said
form to make a double-loop wire frame with
the reduced ends of the wire overlapping
the junctions of the common ecross-bar with
the sides of the frame, and means to bend
said reduced ends so as to form hook con-
nections with the cross-bar, substantially as
described.

11. In a machine of the character de-
scribed, the combination of means to bend

laterally the ends of a wire blank, a form

having a wire receiving groove across its
tace m which said blank is adapted to rest,
a shaper adapted to slide longitudinally
over said form and having oppositely-in-
clined operative edges adapted to engage
opposite sides of the two ends of the wire
protruding beyond the terminations of said
groove and bend said ends in opposite di-
rections around said form to provide a
wire frame with the laterally
bent ends of the wire overlapping the junc-
tions of the common cross-bar with the sides
of the frame, means to actuate said shaper,
means to remove said form from the shaped
irame, and means to enter the loops of said

frame and bend down said wire ends to

form hook connections with the cross-bar,
substantially as described. |

12. In a machine of the character de-
scribed, the combination of means to bend
laterally the ends of a wire blank, a movable
form having a wire receiving groove across
1ts face and recesses adapted to receive the

| laterally bent ends of the wire blank after
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shaper adapted to slide longitudinally over

said form and having. oppositely-inclined

operative edges beveled toward said form
and adapted to engage opposite sides of the
~said ends in opposite directions around sald
truding beyond the terminations of sald

two ends of the wire in said groove pro-
oroove and bend said ends in opposite di-
rections around the form to make a double-
loop wire frame with the laterally bent ends
of the wire overlapping the junctions of
the common cross-bar with the sides of the
frame, means to remove the form from the
shaped wire frame, means to enter the

loops of said frame and bend down said

wire ends to form hook connections with the
cross-bar, and means to operate said latter
means, stbstantially as described.

13. In a machine of the character de-
seribed, the combination of means to bend
laterally the ends of a wire blank, a movable
form having a wire-recelving groove across
its face, a shaper adapted to slide longi-
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tudinally over said form and having oppo-
sitely-inclined operative edges adapted to
engage opposite sides of the two ends of
the wire in said groove protruding beyond
the terminations of said groove and bend

form to make a double-loop wire frame with
the ends of the wire overlapping the junc-
tions of the comion cross-bar with the
sides of the frame, means to actuate said
shaper, means movable with said shaper
adapted to remove the form from the shaped
re frame, bend down the wire ends to

W
form hook connections with the cross-bar,
and retract the completed frame therewith,
an ejector in said shaper, and means to oper-
ate said ejector to discharge said frame,
substantially as described. -

CHARLES S, HUNTINGTON.

Witnesses:
A. A. McCLURE,
T. W. AUSTIX.
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