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PATENT OFFICE

DCON D.MYERS, OF TCLEDO, OHIO, ASSIGNOR TO HATLL & McCHESNEY, INC, OF SYRACUSE,F
EW YORK, A CORPORATION OF NEW YOREK :

PRONG-MMAKING MACHINE

Application filed Septémber 11, 1929, Serial N'or.'391,845. :

This invention relates to a new and im-

proved machine for the manufacture of arc-

uate prongs or posts to be used in loose leaf
binders to retain the sheets therein.

The main object of this invention is to
construct a mechanism which will automati-
cally form and properly machine prongs or
posts from suitable stock and which will be
adapted to be secured in-a loose leaf binder
for the purpose of supporting and retaining
loose sheets therein. o

In other words I have sought to construct
a device which will successively form a
straight piece of wire stock into a prong of
the desired size and shape for a loose leaf
binder and which in this instance is'semi-
circular, to simultaneously cut the semi-cir-
cular portion from the remainder of the stock
and miil a notch in one face thereof a short
distance from the end being formed ; to form
a tongue between the notch and adjacent end
of the semi-circular ring by simultaneously
cutting away a portion of the upper and low-

er side surfaces of said. ring; to cut'the op-
o .

posite end of the semi-circular ring so as to

form a male or a female portion adapted

when assembled within the binder to register
one within the other; and finally to eject the
completed prong from the device.

Other objects and uses relating to the de-
tails of the structure and the form and rela-
tion of the parts thereof will be brought cut
more fully in the following description talken
in connection with the accompanying draw-
ings in which: :

Figure 1 is a top plan of a machine for
producing arcuate prongs for loose leaf
binders. L ' >

Tigure 2 is a longitudinal vertical section
taken in the plane of the line 2—2 Figure 1.

Tigure 8 is a horizontal section taken on
the line 3—3, Figure 2.

Figure 4 is an enlarged horizontal sec-
tional view taken in the plane of the line
4—4, Figure 2. :

Tigures 5, 6 and 7 are enlarged transverse
vertical sectional views taken in the planes
of the lines 5—5, 6—6 and 7—T respectively,

. Figure 1.

Figure 8 is an enlarged detail vertical sec-

tion of the wire stock holdihg,clarﬁp_ taken -

on the line 8—8, Figure 1.

Figure 9 is a horizontal section taken.on.

line 9—9, Figure 8. - o
Figure 10 15 a vertical section taken on line
10—10, Figure 8. : SR
Figure 11 is an enlarged detail horizontal
section taken in the plane of the line 1111,
Figure 2. : : S
Figure 12 is a detail section taken on line
12—12, Figure 6. - : o
Figures 18 and 14 are.enlarged vertical
sections taken through the wire straighten-

b5

60

ing device on lines 18—13 and 14-14 respec-

tively, Figure 1. : R
Figure 15 is a detail vertical section taken

on line 15—15, Figure 4. : = )
Figure 16 is a detail horizontal section

taken on line 16—16, Figure 5. :

Figure 17 is a perspective view of the wire -

[+53

stock after being -formed into the semi- -

circular ring. , P
* Figure 18 is a perspective view illustrating
the ring severed from the wire stock and
with the notch in the surface thereof.

TFigure 19 is a perspective view of the ring
with the tongue formed between the notch
and the adjacent end thereof. = - v

~Figure 20 is a perspective view of the com-
pleted prong as it is ejected from the machine
with the male end formed thereon. Figure
21 is a perspective view of a completed prong
having a female end formed thereon. .

In carrying out the objects stated a work
supporting head 1 is secured to a hollow ver-
tically disposed spindle —2— which is rotat-
ably mounted in a reciprocating carriage
—8  niear the forward end thereof Figures

1 and 2. The carriage 8 is disposed horizon--

tally and substantially central of the main
supporting frame 4 of the machine and
adapted to move longitudinally thereon.
Said carriage is slidably mounted in suitable
spaced guide ways 5 formed on the upper
surface of the frame 4. .
A portion of the upper surface of the frame
4 between the guide ways 5 is left open to
form a longitudinal slot as 6 thru which
various mechanical members secured: to and
thereby moved by the carriage 3 may extend

80
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downwardly to a co- operating position with
their respective actuating cams which may

be secured to or made integral with a cam.

wheel 7. The cam wheel 7 is keyed or other-
wise secured to a horizontally disposed cam
shaft 8 which is journaled in suitable spaced
bearings 9 and 10 supported by adjacent
portions of the frame 4. The carriage 3 is
reciprocated longitudinally by the cam wheel
7 by means of a pendant roller bearing mem-
ber 11 secured to the carriage 3 and adapted

" to.be engaged in a cam groove 12 formed on

. the pemphery of the cam wheel 7.

The cam shaft 8 is rotated by a shaft 13
through the medium of a gear 14 secured to

the rear-end of the shaft 8 and meshing with-

a ‘worm 15 secured to the horlzontally dis-

" -posed shaft 13." The shaft 13 is journaled in

20

30

suitable bearings as 16 and 17 secured-to the
adjacent portlon of the frame 4 and extends
transversely to the machine in a plane below
the cam shaft 8 outwardly beyond one of the
side walls of the frame 4 and has a pulley as
18 secured to the outer end thereof, Figure
3: - The shaft 13 may be driven in any suit-
able manner as by the horizontal drive shaft
20 by means-of a belt 21 which passes around
the pulley 18 and a companion pulley —22—
secured to the shaft —20—. -

The drive-shaft —20— is provided to drive
the various units of the apparatus, such as
the millers and cutters, as well as the cam-

~ wheel, .and is rotatably mounted in roller

- 35
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bearlngs —23— positioned in suitable sup-
porting brackets —24— and —25— secured
in-spaced relation to the forward end por-
tion of the frame —4—.

* A pulley as —26— 1s secured to one end

" of the shaft —20— for rotating said shaft.

The shaft —20— may be rotated from any
suitable source as by a belt and englne (not
shown).

The work- supportmd head Whlch is posi-
tioned  some - distance above the carriage
—8-—is constructed with a vertically dis-
posed body portion —28— having a plurality
of, in this instance four radial arms —29—
p051t1oned near the base thereof, and ar-
ranged- slightly tangential to the axis of said
head; and at right angles to each other.

To the upper surface of the outer ends of
each of the arms —29— is secured-by screws
—30— a tempered work-retaining block

—381— which is rectangular in plan view,

and is provided with a-substantially semi-
circular recess —32-— in the upper surface
adjacent the outer end thereof. -

The recess 32 is constructed with a radius
substantially equal to the radius of the outer
edge of the prong ring comprising the work

- so that the ring when positioned in said recess

will-be firmly supported therein by the verti-
cal wall of the recess while the depth of the
recess 82 is less than the vertical diameter
of the work stock so that said work may be

1,850,029

securely held in its proper position within
the recess by a tempered work clamp member
84 which is secured by screws 35 to a clamp
supporting arm 36 and is posmoned m-a

plane above the work retaining prong and ¥

adapted to be moved by the a ,tlon of the arm
86 to and from the prong member 31 for
clamping or releasing the work pomtxonei
therein.

These clamping and releasing movements
of the work clamp 34 are al,.uomatlc“ﬂy effect-
ed at pre-determined posmons and in syn-
chronism with other units of the apparatus
in the following manner: The work clamp
arms 36 provided for each of the clamps 34
are normally positioned in a substantially
vertical plane over each of the radial arms ,49
and secured at their lower ends to a-shait
87 which is journaled at its ends in the adja-
cent portion of the work hes

lug as'86’ near the lower end therecf to which
the Work clamp 34 is secured. The. upper
end of the arm 36 terminatss in substa ntia‘ly
the horizontal plane of the upper end of the
head 1 and is provided with a screw member
88 which is screw threaded transversely
through said end of the arm 36 and has the
inner end thereof recessed to receive one end

of toggle pin 39 which is positioned in a slot ¢

40 prov1ded in respective plungers-41.

The plungers 41 are shidably mounted in
respective bores 42 arranged in the ,LOL"[Y op-
posite sides of the boc{y portion 28 of the

head 1 in co-operative alinement with the i

respective arms 36. Kach of the bores 42 ex-
tends from the upper face of the body 28 to
within ashort distance of the lower end there-
of: A helical spring 43 is positioned within

esch of the bores 42 between the lower end I

thereof and the respective plunger 41. A
guide pin 44 is secured in the plunger 41
near the lower end thereof and extends-out-
wardly therefrom and. has its outer end
adapted to register in 1espect1vw slots 45 pro-
vided in the body portion 28. Said pins 44
serve to hold the slot 40 in alignment with
réspective arms 86. The plungers 41 are
each constructed with their upper ends re-

duced to-form an upwardly projecting pin i

member 41’, adapted to extend through suit-
able apertures 46" provided in a plungdz Te-
taining plate 46 which is secured to the upper
end of the work supportmg head 1 by screws
4677, The apertures 46" in the plate 4
adwpted to permit the reduced portions 41
of respective plunﬂers 41 to freely move
therethrough and at the same time said plate
will limit the upward movement .of the
plungers 41 by the upper surface of said
plungers formed by the reduced portion 41’
coming in contact with the lower surface of
the plate 46,

It may now be understood that with the
pins 39 in substantially the horizontal posi-

1d 1. The arms 83
35 are formed with an outwardly projecting

46 are 14
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tion in respective slots 40 and with the outer
end thereof in registration with recesse o end
of respective screw members 38 and of the
proper length to move the upper end of the
arm 86 outward sufficiently to bring the
cLunp 34 into clamping enmgemem vith
the work by moving the plunoeL 41 dOW“—
wardly the pin 39 will be withdrawn from its
respective screw member 38 and permit the
upper. end of the arm 36 to move mwarcﬂy
and thereby cause the clamping member 34
to.release the Woﬂ:, and it is evident that the
worl will again be clamped in the block 31
by the upward movement of the plunﬂ@*‘” 41
which will cause the pin 39 to again assume
the horizontal position.  The pins 39 and re-
spective screw: members 388 are maintained
in-contact at all times by means of retracting
springs 47 having their ends secured to ad-
jacent upwardly projecting pins 48 secured'in
the upper end of rﬂ%‘Dective arms 36. :
The downward movement of theé pi Ungers
41 for releasing the work may be. accom-
plished at pre _determined positions by means
of cam members 49 or 497 positioned in Opafcd
relation on the inner surface of the peripheral
rim of the cam wheel 7 at the forward edge
thereof, acting upon a substantially horizon-
tally disposed rock arm 50 to move it down-
wardly.  The rock arm 50 is pivoted at its
outer end to a-shaft 51 secured in the lower
end of a bracket, 52 connected with the under
surface of the forward end of the carriage
8. The inner end of the rock arm 50 is pro-
vided with a roller 50" adapted-to engag
the face of the cam 49. An aperture 53:is

provided -in the rock arm 50, substantiaily.

rectangular in plan view and disposed in vex-
tical alinement with the axis of the hollow
spindie 2.

A vertically disposed plunger rod 54 is
slidably mounted within the spindle 2 with
the lower end thereof passing through the
aperture 53 in the rock arm 50. An en-
larged annular flanige 55 is provided on the
lower end of the plunger rod 54 adapted to
prevent the plunger rod from moving up-
wardly through the aperture 53. A plunom
operating plate 56 is secured to the upper
e’r‘d of the plunger rod 54 and pocxlwoned
normally a short distance above the work
supporting head 1. The plate 56 is sub-
stantially triangular in plan view and adapt-
ed in this instance to have the outer edge
thereof in registration with two of the
plunger members 41 at a time. The plung-
er rod 54 and plate 56 are prevented from
rotating by means of a squared portion 54’
mowded at the lower end of the planwu
rod 54 registering in the rectangular slot
provided in the arm 50.

The spindle 2 together with the work sup-
porting head 1 and the co- operating pwrta
therewith are rotated by means of an ! index-
ing plate 57 secured to the lower end of the

spindle 2 in a horizontal plane above the cam
wheel 7. The plate 57 is substantially square
in plan view and is provided with a plu-
rality of in this instance 4 outwardly extend-
ing arms 58 formed by an equal number of
mwardly extending slots 58" provided one
at each corner of the plate 57 said slots being
adapted to receive an actuating roller 59
therein.
on a pin 60 secured to the periphery of the
cam wheel 7 so that on each revolution of the
cam wheel 7 the roller 59 will register in one of
the slots 58’ engage the adjacent arm 58 and
rotate the DIate 57 and thereby the spindle
2 and head 1 one quarter of a revolution.

The work supporting head 1 may be tém-
porarily locked at each of the pre-determined
indexed positions against rotation by means
of & lock bar 62 and a latch bar 63 each of
which is disposed in a horizontal plane. and
in spaced relation below the arms 29 of said
head member, and a positioning key 64 one
for each of the indexed positions. One of
said -keys. is secured. to the under surface
of the arms 29 by screws 65 and positioned
in-the horizontal plane of the lock bar 62

twith the outer end of said key positioned be-

tween said lock bar and latch member 63
when in the locking position, see Figures 2,
4 and 11. The lock bar 62 and latch 63 are
slidably mounted in: respective grooves 66
and 67 provided in the upper surface of the
lock supporting bracket 68 which is secured
to. the upper surface of the carriage 8 by
screws 69 at- the rear of the work suppmtmo
head 1.~

3

The roller 59.is rotatably mounted.

7e

75

80

85

90

95

100

A cover plate 70 is secured by serews 71

to the upper: surface of the bracket 68 for
maintaining the bars 62 and 63 in their: re-
opectlve grooves. - Said cover plate is pro-
vided at one end with a downwardly project-
ing flange 72 adapted to be positioned across
uhe rear end of the bracket 68 to close the ad-
jacent ends of the grooves 66 and 67. The
lock bar 62-and latch 63 are yieldingly held
in: their forward operative position by re-
Spective helical springs 73 positioned: with-
in the grooves 66 and 67 between the rear
ends of the respective bars 62 and 63 and the
end flange 72 of the cover plate 70. - The
latch bar 63 is provided at its rear end with

105

110

115

a lateral lug as 74 extending from the inner -

side thereof into a slot 75 prowdﬂd in the
upper surface of the bracket 68 adjacent the
groove 67 for the purpose of limiting the
forward movement of said latch bar.

The lock bar 62 is maintained in its for-

ward locking position against the action of
its spring 73 by a bell-cz rank lever 77 Whlch
is pivotally mounted on a shaft .78 hav

its ends secured in. the side walls of the
bracket 68. The upper end of the upward-
ly extending leg of the bell-crank lever 7
is nosmoned in an aperture 79 provided in
the lock bar 62 mear the rear end thereof

120
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while the. other leg of said bell-crank lever
extends forwardly in a substantially. hori-
zontal plane with the forward end thereof
positioned in a groove 80 extending longi-
tudinally across the upper end of a lock op-
erating plunger 81.

~The plunger 81 is slidably mounted in the
carriage 3' intermediate the spindle 2 and

.carriage operating bearing member 11 with

the lower end thereof termmatmg in close re-
lation with the periphery of the cam wheel 7.
A roller 82 is rotatably mounted on the lower
end of the plunger 81 and adapted to co-

operate with the plunger actuating cam. 83

secured to-or integral with said cam wheel
for moving the lock bar 62 inwardly against
the action of its respective spring 73 out of
the path of movement of the co-operating key
member 64 thereby releasing the work : sup-

_porting head 1 and permitting it to be rotated

" in an anti-clockwise direction as indicated. by

.40

1
Ct

50

55

60

the arrow X Figure11.

"~ The plunge; actuating cam 83 is so con-
structed that as soon as. the respective key
member 64 has passed beyond the path of
movement of the lock bar 62 that the plunger
81 will be permitted to return to its lower
normal position and the lock bar 62 again
moved to its. outward locking position by the
action of its respective spring 73 so as to be
in the path of movement of the succeeding
key member 64. = As the key member 64 ap-
proaches ‘the lock bar 62 it will engage the
outer end of the latch bar 63 and move said

- latch inwardly against the action of its re-

spective spring 63 thereby permitting said
key member to-come in contact with the lock
bar 62 whereupon the respective spring 73
will again move the latch 63 outwardly to
engage the outer edge of said key member 64
thereby securely holding or locking the work
supporting head 1 against further rotating
movement until the plunger 81 is again actu-
ated by the cam 83.

" The upper end of the plunger 81 is also
provided with a lateral arm —85— which
extends horizontally therefrom through ‘a
suitable slot —86— provided in the wall of
the bracket —68— and terminates a short dis-
tance from and on that -side of the bracket
—~68— at which the work is fed into the ma-
chine. The arm —85— is adapted to co-

is screw threaded.in the outer end ef a-for-
wardly projecting arm —88'— of a rock arm
—88—, Figures 4,7, 8,9 and 10.

The rock arm 88 is pivotally mounted on
a stud —89— which is secured to the inner

face of a work feed slide —90— midway be-

tween the sides and near the bottom thereof.
The rock arm -—88— is also provided with
a rearwardly extending arm 88" which is

provided with an ad]ustm(r screw —91—

screw threaded in the outer end thereof and

? adapted to be engaged: by a lateral arm

1,850,029

— 92— connected with an operating plunger

—93—. The rock arm actuating plunger

—93— is mounted in a vertical position in -

the carriage 3 at the rear of the lock bar

supporting bracket —68— and adapted for
lengthwise movement therein. The lateral
arm —92— is secured to the upper end of the
plunger —93— and extends horizontally
across the upper face of the carriage 3 in the
same direction as the arm —85— of the
plunger member —83— with its outer end
positioned between -a pair of upwardly. ex-
tending lugs —94— integral with the upper
surface of the carriage 3 for maintaining the
plunger —93— in its normal operative posi-

tion. The lower end of the plunger —93—.

extends below the carriage 3 and terminates
In proximity to the upper surface of the cam
wheel 7. A- roller —95= "is Ttotatably
mounted on the lower -end of the plunger
—93— and: is adapted to co-operate with a
cam meniber —96— secured to or integral
with the cam wheel 7 for moving the plunger
upwardly to rock the arm — 88 in a direc-
tion opposite to that it is moved when actu-
ated by the plunger —83—.

A pair of slightly spaced hor 1zontally dis-
posed work clamping jaws 98 and 99 are po-
sitioned cne above the other in a plane above
the rock arm 88 and are held in the normal
position against the inner face of the work
feed slide 90 by means of a retaining plate
100 positioned 1n a plane above said jaws to
determine their upward position and having
a downwardly projecting member 100’ ‘ad-
jacent thé inner side surfaces of the jaws
to maintain said jaws against lateral move-
meént. The retaining plate 100 is adjustably
clamped to the inner face of the slide 90 near
the upper end thereof by means of a screw
101 which passes through a vertically elon-
gated slot 101" provided near the upper edge
and midway between the ends of said retain-
ing plate and screw threaded into the ad-
jacent portion of slide 90.: The retaining
plate 100 is maintained in a vertical position
by means of a vertically disposed adjusting

screw 102 screw threaded in an inwardly pro--

jecting lug 108 which is provided in the up-
per surface of a slide 90 and which extends
inwardly over the upper face of the 1eta1nmg

! —8¢ co- plate 100.
operate with an adjusting screw —87— which -

The jaws 98 and 99 have their adjacent in-
ner surfaces provided with grooves 98° and
99" respectively extending -longitudinally
therethrough and adapted to receive the work
therein. The lower jaw 99 is supported by a
toggle link 104 which is vertically disposed
between said jaw and the rock arm 88 with
the lower end of the link pivetally meunted
on a pin 105 which is secured to the rock arm
88 in the vertical plane of the stud 89 while
the upper end of the link 104 registers in
a_circular recess 106 provided in the lower
edge of the jaw 99 midway between the ends
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thereof. The outer ends of the jaws 98 and -

99 are -each provided with outwardly ex-

“tending lugs 98"’ and —99”— respectively

adapted to engage respective outer vertical
sides of the slide —90— to prevent the longi-
tudinal movement or - displacement of the
jaw members —98— and —99—.

The worlk feed slide 90 is slidably mounted
for longitudinal movement upon a support-
ing “bracket —107— secured to the upper
surface of the frame —4— by means of screws
—108—. The rearward movement of the
work feed slide —90— may be limited by an
adjusting screw —109— which is screw
threaded in an -inwardly extending lug
—110— provided on' the rear face of the.
braclket —107— and extends inwardly across
the path of movement of the slide member
—90—. The screw —109-— may be locked in
a pre-determined position by means of a
lock nut —111—. The slide —90— is yield-
ingly held in its forward position against a
stop plate —112— secured to the front face
of the bracket —107— by screws —118— and
positioned across the outer open end of a
longitudinal bore —114— which extends
from the forward face of the bracket —107—
rearwardly, by means of a helical spring
—115— positioned in the bore —1i4— be-
tween the rear end thereof and the rear face
of a lug —117— integral with or secured to
the slide —90—, . g

The bore —114— in this instance is posi-
tioned in the bracket —107— in = horizontal
plane which is intermediate the upper and
lower edges of the slide —90— and near the
inner face of said bracket. A portion of the
inner face of the bracket —107— adjacent
the bore is slotted to form an opening —118—
which extends from the ‘forward end of the
said bore rearwardly a portion of the length
of the bore.. The lug —117— may as shown
be provided with a threaded stud. —119—
and nut —120— for securing it to the slide
—90—.  The lug —117— is secured to the
forward end of the slide —90— and is adapted
to extend latterly therefrom - through the
opening —118— into the bore —114— so that
said ing is adapted to limit the forward move-
ment of the slide —90— by the front face
thereof coming in contact with the stop mem-
Ler —112— while the amount of the rear-
ward movement of the slide —90— is con-
trolled a pre-determined amount by the ad-
justing screw —109—. - The rearward move-
ment of the slide —90— against the action
of the spring —115— is effected when the
jaws —98— and —99— are brought into grip-
ping engagement with the work through the
action of the rock arm 88 and toggle link
—104— whereby the work is forced througt:
a pair of prong forming dies —122— and
—123— by the rearward movement of the
carriage 3 to which said dies ‘are secured.

The dies —122— and —213— are mounted

in a die supporting block —124— which is
secured by means of screws —125— to the
upper face of the upwardly extending brack-
et —126-— integral with the upper face. of
the carriage 3 and positioned at one side there-
of ahead of the work feed slide~—90—. The
block —124— is provided with a longitu-
dinal slot -—127— in the upper face thereof

adapted to receive the die —122— therein :

while the die —123— which in"this instance
iz a tempered pin is sectred in the forward
portion of the block —124— adjacent the
inner face of the slot —127—; SR

The die —122-— ig positioned longitudinal-
ly in the slot —127— and has the Tnner face
thereof provided with a groove —122/—
adapted to receive the work therethrough and
positioned in co-operative alinement with the

grooves 98" and 99”7 in respective jaw mem-

bers —98— and —99—. " The die —122—is
adjustably clamped in the slot —127— by
means of a screw- —129— screw threaded
through the outer portion of .the “block
—124— while said die member may be ad-
justably positioned relative to the die-—123—
by means of “a ‘screw —130— also- serew
threaded through said block —124— mnear
the forward end thereof.’ The forward-outer
end of the groove —122’—1is formed to curve
inwardly to co-operate with a companion an-
nular groove —123°— formed in the die
~123— in co-operative alinement with the
groove —122"— to bend the stock as it is
forced forward between said dies into a ring
of the desired size to form an arcuate prong
adapted to be used in' a loose leaf binder.
The dies —122— and —123— are positioned
in co-operative alinement with the recess
—32— provided in the work retaining block
—31-— which is positioned adjacent said dies

so that as the stock is forced through the dies

to form the ring said ring will be positioned
within recess —382—- below the respective
worlk clamp —34— as indicated in dotted line,
Figure 4. A spring member —131— is se-
cured to the inner face of the die supporting
block —124— by screws —182— and has its
forward end positioned in spaced relation to
the inner face of said block and in the path
of the end of the work as it is formed into the
ring so that said spring will be displaced by
the ring and will act to readjust the ring in
the work retaining block after it has been cut
from the remaining portion of the work stock
which - will hereinafter be more fully ex-
plained. , ‘ o
The apparatus may as shown be provided
with a pair of stock straightening devices
—184— and —135— positioned in the rear of
the work feed slide —90— and secured to the

carriage —3— at or near the rear end there-.
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of, Figures 1, 13, and 14. - Oneof the stock

straightening devices as —184-- is‘arranged
in vertical position and is secured to a rear-
wardly extending bracket —186— integral

130




with the rear end of the carriage 8 while the

- other device as —185- is secured in a hori-
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zontal position to the upper face of the car-
riage 3 ahead of the straighteners —134—.
Fach of the devices are composed-of a plu-
rality of in this instance 8 grooved rollers
—187—journaled in longitudinal spaced re-
lation upon suitable studs —138— secured

to respective supporting brackets —139—

which are secured to the carriage 3 by screws
—140—. Another set composed of in this
instance 2 groove rollers —I141— are ar-
ranged in staggered relation to the rollers
—187— and are journaled upon suitable studs
—149— secured to an - adjustable bracket
—148— slidably mounted on respective
brackets —139—.- Each of the brackets
—143-—may be moved relative to the respec-

“tiveo. rollers —187— by means of a screw
—144— which isscrew-threaded in a laterally
- ‘extending portion —145— formed at one

end of each bracket —139—, while each of the
brackets —143— are. clamped in their ad-
justed’ position to their respective retaining

5 bracket —139-— by means of a screw —146-—
which passes through an elongated slot.

- —147—provided ineach bracket —143— and

30

screw-threaded in the corresponding bracket
—139—. :

‘At the forward end of the frame 4 is posi-
tioned a plurality of tool supporting spindles
—148— positioned in co-operative relation
with respective work supporting  blocks
—31— secured in the 3 forwardly positioned

w7 arms —29— of the work supporting head 1,

T4
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Figures 1, 2, 4, 5, and 15. The spindles
—148— are arranged in 3 groups and posi-
tioned in respect to the work supporting head
1 so that the tools carried by said spindles in
each group will perform its required opera-
tion upon the work located in the respective
blocks —381— at substantially the same time,
as said head with the work, therein is moved
forwardly by the carriage 3 to bring the work

3 into operating engagement with respective

tools. The spindles —148— are each rotat-
ably mounted in suitable spaced rolling bear-
ings —149— secured in respective ends of the
spindle-supporting housings —150—:

Each of the spindle supporting housings

—150-— are adjustably mounted upon a hous- .

ing supporting slide —151—, and is adapted
to be adjusted thereon in a direction trans-
verse to the adjusting movement of the re-

“spective slide. .The housings. —150— are

clamped to their respective slides —151— by
means of screws or bolts —152— passing
through elongated slots —153— formed  in
the housing on opposite sides of the respec-
tive spindles —148— and screw threaded in

‘said slide, while each of the slides —151— is-

" adjustably mounted upon respective brackets

63

and may be secured thereto in their adjusted-

position by means of a pair of screws —154—
screw threaded in the respective slide —151—

1,850,029

and disposed at an angle to each other with
the inner end of said screws abutting against
suitable shoulders —155— formed in the ad-
jacent edge of the respective supporting
brackets; Figure-16. L :

The spindle —148— positioned at the
right side of the work supporting head 1 has
its supporting bracket —150— adjustably
mounted for longitudinal movement to and
from the center portion of the carriage 3
upon the housing supporting slide —151—

which in turn is slidably mounted for longi-

tudinal movement relative to the frame 4
upon the upper end of a vertically disposed

upwardly. projecting bracket —156— inte- ¢

gral with the upper portion of the frame 4,
positioned at the right side of and near the
forward end of said frame. The spindle
—148-~ may be driven from the drive shaft
20— by means of a belt —157— which
passes around a pulley —158— secured to
the outer ends of the spindle —148— and an-
other pulley —159— secured to the outer end
of the drive shaft —20 The inner end of

‘the spindle —148— is provided with a tool

supporting head —160— adapted to support
suitable tool or teols for doing theé work re-
quired which in this instance consists of a
cutter as A and a slot milling tool B clamped
in spaced relation upon said head by a clamp-
ing nut —161— screw threaded on the outer
end of ‘the head —160—. The cutting tool
A in this instance is of slightly larger di-

“ameter than the cutting tool B so that while

the cutter A is cutting the semi-circular
prong ring from the stock the miller B will
be forming the slot —a— Figure 18 in said
ring. o : ‘ .

On the left side of the machine is positioned
a pair of horizontally disposed tool support-
ing spindles 148 arranged in spaced relation
in the same vertical plane one above the
other.. The spindles are positioned a short
distance in advance of the stock: cutting
spindle just described so that the- tools
mounted on the inner-end thereof will be in
co-operative -alinement with the worl car-
ried in the forwardly extending longitudi-
rally disposed arm 29 and positioned rela-
tive to the cutting spindle so that they will
engage the work at the same time that the
tools on the cutting spindle are doing their
work. These spindles are mounted similarly
to the spindle on the right side of the ma-

-chine with the respective housing support-

ing slides 151 ‘adjustably mounted for ver-
tical moévement on an upwardly extending

iG0
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120

vertically disposed bracket 162 secured to the -

frame 4 at the forward end thereof. To the
inner end of the spindles 148 are mounted
the tool supporting heads 160 each having a
milling cutter as C-secured thereto by the
clamping nuts 161. i
The cutters-are positioned in the same ver-
tical plane one above the other with their ad-
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jacent permheml edges spaced apart suf:
ficiently to form the tonguc as —b-— Figure
19 as they cut away a portion of the oliter
surface of the semi-circular ring, between the
notch —a— and adjacent end thereot. The
width of the tongue may be varied by the
vertical adjustment of the respective slides
—151— upon the supporting bracket —162—
while the spindle may be adjusted latterly
to bring the tools moun ted thereon into prop-
er ahnement with the work to detérmine the
depth of the cut in said work by adjusting
the housing. —150— upon ‘the. respective
slides —151—. The tongues —b-—are adapt-
ed to register in suitable slots provided in the
prong retaining plate.so-that the prongs
may be secured to said plate by riveting or
upsetting the under surface of the tongue.
To each of the outer ends of said spindleg
—148— is secured a pullsy as —i63—
and —164— arranged in staggered relation
and. connected by belts —165— and —166-—
to respective pulleys —167— and —168—
mounted on the drive shaft —20-— for rotat-
ing said spindles and the tools mounted
thereon.

The vertically disposed spindle —148—
positioned at the left of the work supporting
head 1 has its housing slide —151— adjust-
ably mounted on. a supporting bracket
—169— adjustably clamped to the frame 4
for latteral adjustment of the spindle and
tools ‘thereon to bring said tool into proper
reation with the work which is carried by the
arm —29— extending transversely and to the
left of the work supporting head 1 so as to
cut a ¥V shaped tongue as —c—, or groove
—d-—, depending upon the tool used, Figures
20 and 21 in the remaining or unfinished end
of the ring carried by said arm. The tongue
——¢— and groove —d— are to be cut with a
suflicient depth so that when assembled in a
loose leaf binder and with said ends inter-
locked a smooth and even joint will be formed
to permit the ready and uninterrupted trans-
fer of the sheets from one prong to the other.

he vertical adjustment of the spindle to
bring the tool into horizontal alinement with
the work may be accomplished by adjusting
the housing relative to the slide in the same
manner as previously explained for the cut
off and notch forming spindle. The tongue
and groove forming spindle —148— and tool
mounted thereon may be rotated by the shaft

5 —20— by means of an endless belt —170- -
which passes arvound a .pulley —171— se-

cured to the lower end of said spindle and a
companion pulley —172— secured to -the
shatt —20— as illustrated by dotted lines in
Figure 3.

At the rear.cf the tono ue and groove spin-
dle supporting bracket “169— and at the left
of the carriage 8 is pivotally mounted a work

ejecting or unloqdm@ arm —178— which is
journaled at its outer end to a vertical up-

-

wardly extending post —174—, Figutes 1, 2,
4, 6 and 7. The pivotal post —174-— yests
upon the upper surface of the frame 4 and is
clamped thereto by means of a nut —175—
positioned on the lower side of said frame and
screw threaded on a reduced lower end: of
the post —174— which extends through a
suitable opening in said frame. The post
—174— extends some distance above the
frame 4 and has the uppper portlon thereof
reduced to form a pivotal support —174"—
for the arm —178—. The outer end of the

arm —173— is constructed with a downward-
ly projecting: tubular boss —178’— wwhich
rests 1ipon the shoulder formed on the post by
the reduced portion —174’—. ~The arm
—178-— normally extends inwar dly from the
upper end of the boss —173’"— over the lock
supporting bracket —68— and has secured
to the inner end thereof a finger supporting
block —175— which is clamped to the under
side of said arm in cooperative alinement
with the rearwardly extending longitudinal
arm —29— of the work supporting head 1 by
means of a screw—176—, F1<rures 4, 6.and 7.

The block —175— is substantnlly rectan:
gularin plan view.and has a spring finger as’
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—1(8— secured to the inner end thereof and. -

projects forwardly beyond the forward sur-
face of the block —175— a sufficient distance
0 as to grip the adjacent end of the work as
said work is brought in proximity to the for-
ward face of the block —175— by the reéar-
ward movement of the head 1 and carmage
3. A co-operating finger —~179— is plvonlly
mounted at —180-— to the opposite or outer
end of the block —175— and is held in its
normal position for Grlppmo the opposite
end of the work by means of a spring —181—
positioned - in -a recess —182— prov1ded in
the block —175— at the rear of the pivot
—180—. The outer end of the spring —181—
is positioned in a recess —183— p10v1ckd in
the adjacent inner side of the finger —179—.

- The arm —178—is yxeldlnaly held in its
normal forward position” by means of a re-
tracting spring —184— which is coiled
around the upper end of the post —174-

‘with the upper end of the spring turned out-
wardly at right angles fo said spring and -

positioned in a hole ~ 185 provided 1n the
lower “face of a -collar —186-— which is

clamped by a screw —187— to the upper end

of the post —174—.

The lower ‘end of the sprmg —184— is
bent to form an annular opening through-
which a pin —188— secured to the upper ad-
jacent portion of the arm -—173-— may pass.
The normal forward position of” the arm

- —173— is adjustably determined by a screw

—190— screw threaded in an outwardly:and
downwardly extending lug —191— formed at
the lower end of the bogs —178’— with the
inner -end .of the screw abutted against a
shoulder —192— formed in & groove —198—
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provided inthe outer edge of the post —174—
a short distance below the reduced upper
end —174’— of said boss, see Figure 12. The
groove —193— extends in a clock-wise di-
rection from the shoulder —192—, a portion
of the distance around the post —174—s0 as
to permit the free rearward movement of
the arm —178— to bring the finger member
—179— into tripping engagement with a

y roller —194— rotatably mounted on the up-

perendofanupwardlyextending arm-—195—.
. The arm—195—1is provided at its lower end
with a split collar —195’— positioned at
right angles thereto, said collar is mounted
upon the post —174— and is adapted to be
clamped thereto by a screw —196— a short
distance below the arm —178-— so that with
the roller —194— in the path of movement
of the finger —179— the rearwardly extend-

) ing end of said finger will be moved inwardly

against the action of the spring —181— when
the finger comes in contact with the roller
~—194— thereby moving the forward end of
the finger outwardly to release the work.

5 The arm —178— is rocked rearwardly to

bring the finger —179— into contact with the

‘roller ——194— by means of a roller —197—

rotatably mounted on an upwardly extending
stud —198— secured to the outer end.of a
horizontally disposed arm —199—." The arm
—199— is positioned in a transverse groove
provided in the upper surface of the cover
plate —T70— near the forward end thereof
and secured to said plate by screws —200—.

" The arm —199— extends outwardly a short

distance beyond the outer -edge of the plate
—70— with the roller —197— positioned in
a plane intermediate said plate and the post
—174— and in the horizontal plane of the
arm —178— so that as the arm —199— is car-
ried rearwardly by the movement of the car-

‘riage 3, the roller —197-— will come in con-

tact with the ejector arm —178— and rock
said arm rearwardly against the action of the
spring —184— about the pivotal post —174—

- until the finger —179— engages the ejector
* roller —194~—; to actuate said finger, to re-

60

lease the work at the time the carriage 3
completes its rearward movement.  The car-
riage will now being the forward movement
carrying the arm —199— and roller —197—
forward away from the arm —178— which
will now be returned to its normal position
ready to receive. the next completed prong by

© the action of the spring —184—.

Operation

The stock wire as M is first fed into the
machine between the straightening rollers
—187— and —141— from any suitable source
such as a reel not shown. From the straight-
ening rollers the wire is passed between the
clamping jaws —98— and —99— to the ring
forming dies —122-— and —123—, 'with the
forward end curved to conform to the curve

1,850,029

in the forward end of the die —122— and
terminates in the longitudinal plane of the
cutting tool A, Figures 1 and 2.

The machine is illustrated in the drawings

with the work supporting head 1 just having.

completed the indexing operation and with
the table 3. about to'move rearwardly. The
work clamp —84-— positioned in the arm
—29— extending longitudinally rearwardly
and also in the arm adjacent the dies are in
the open or unclamping position, due to the
action of the cam —49— upon the arm —50—
rod —54— and plate —56-—. - The rock arm
—&88— has been moved by the arm —85— to
bring the jaws —98— and —99— into clamp-
ing engagement with the wire stock. Now
by referring to Figures 2 and .8 it is clear
that with the cam wheel 7 rotating in the
direction indicated by the arrow X that the
carriage 3 will be moved rearwardly and
therefore the work supporting head 1 and
the prong forming dies —122— and —123—
mounted thereon will also be moved rear-
wardly. - R

This rearward movement of the dies will
move the clamping jaws —98— and —99—
and the feed slide —90— rearwardly through
the medinm of the stock wire, against the
action of the retracting spring —115—, Fig-
ure 9 until said slide member comes in con-
tact with the screw member —109— when
the rearward movement of the jaws and the
wire grip thereby will be discontinued and
the wire will then be forced through the dies
and into the recess —382— of the adjacent
work retaining block —31— as the dies con-
tinue the rearward movement. The screw
—109— is adjusted relative to the slide —90—
so that as said slide is brought to rest by
the screw a sufficient amount of wire stock
will be fed through the dies to form the
proper sized ring to form the prong as in-
dicated in Figure 17.

As the carriage 3 reaches its extreme rear-
ward position by the substantially quarter
revolution of the cam wheel 7 the rock arm
—88—will be moved to release the gripping
engagement of the jaws —98— an
upon the wire by the action of the cam
—96— upon the plunger —93— which then
will have been moved by the carriage 3 to a
position in co-operative alinément with the
cam —96—, see Figures 8 and 7 and -said
jaws and slide —90— will be returned by the
spring —115— to the normal forward posi-
tion.
over the ring just formed will be brought into
clamping engagement with said ring by the
upward movement of the respective spring
actuated -plunger member —41— which de-

d 99—

The work clamp —34— positioned
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tion is permitted by the cam —49-— having

passed beyond the roller —52— thereby re-
leasing the arm —50—, plunger rod —b54—,
and the plunger operating plate —56—, and

thereby permitting their upward movement, !
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which action is caused by the spring —43—
acting upon the respective plunger —41—,
Figures 5 and 6.

Xs the carriage 3 is moved forward by the
continued rotation of the cam wheel 7 the
stock Wire M <with the ring connected there-
with and which is cl“mpeﬁ in the work sup-

. porting bead 1 will be drawn forwardly be-
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tween the wire straightening rollers —ig7—
and —idi— and the d@mpmw jaws —98—
and —99— so as to be in position to again be
fed through the ring forming dies —122—
and —123— upon the letun movement of
the carriage. As the carriage together with
the Work supporting head 1 approaches the
limit of its forward stroke the work will be
brought into contact Wlﬂ1 the cutting and
mi Hmw tools as A and B which will cut a
por mop of the ring formed from the re-
mainder of *he stock as indicated in Figure
18 and also the slot @. The depth of the
slot —a— depends upon the lelatwe posi-
tions of the tool B and the end of the forwm d
ctroke of the carriage and therefore the work
supporting head.

As pIeV1ously explained as the ring is be-
ing formed the head end thereof will be
br ouom into contact with and will compress
tc a certain degree the spring member
—181— so that bulOI'e the carriage —38—
begins its rearward movement and upon the
CGmpIesﬂon of the cutting work of the tool
members A and B the rebpeomve work clamp
—34— will be caused to release the work for
a moment by the ¥V cam —49"— coming into
contact with the roller —52— and theleby
actuating the plunger rod —54— and plate
52— to force the respective plunger —41—
downwardly. This momentary releasing of
work pefmits the spring —191— to rotate
said work te bring tHe cut epd of the ring

against the qdmcnnt side surface of the cut—
ter A. Thissurface being always in a given
position relative to the work holders will
uniformly position the work in the respec-
tive holder each time a ring segment is
formed so as to insure a uniform construcuon
of the prongs.
he carrlatve 3 then moves rearwardly un-
til the roller bemncr member —11— enters
4
4
Figure 3 at which time said table will dis]
contine its rearward movement for a short
period. The roller —82— provided on the
plunger —81— will have been brought by
the movement of the carriage intc co-oper-
ative almemnm with the cam —83— and will
be acted upon by said cam to move the plung-
e¢r —81— upward. This upward movement
»f the plunger —81— will move the lock bar
—82— rearwardly through the medinm: of
the bell crank lever -—77— out of the path
of movement of the positioning key —64—
which is secured to the arin —29— externd-

i ing rearwardly thereby permitting the work

;
he straight portion of the cam groove —12—,

supporting head 1 to be rotated in an-anti--
clockwise direction. The cam —83— is so.

constructed that the plunger —81— will be
keld in its upward position during a greater
portion of the time the carriage "3 remains
stationary so that the lock bar —62— will
remain in its rearward position. a sufficient
time to permit the indexing of the work sup-

o
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porting head 1 and is returned to the normal- -

locking position just before the compietion

of the indexing of the head so as to be in the’

path of movement of the next succeeding
positioning key —64— and thereby again
position and lock the head 1 in the next sue-
ceeding position.

The lndexmo of the head 1 to move: thé

arms —29— one .quarter of a revolution to
bring said arms to the next succeeding posi-

tion is accomph shed by the roller —59-—-
coming in .contact with an arm —58— of the-
mdexmo plate - —57-— which - action. will:

cause the arm —29— with the ring sbgment
therein to move into the forward extendmor
longitudinally disposed position and the
arm —29— which was in the rearward posi-
tion and which contained an empty work re-
taining block 81 will have been moved into
co-oper ative registration with the ring form-
ing dies. - At the completion of the mdexmd
operation the cam —49-— contacts with- the
roller —50’— to rock the arm —50— down-
wardly thereby forcing the rod —b54—, plate
—56— and the two plungers —41— in con-
tact with the plate downwardly against the
action of the respective springs —43— to

permit the respective clamping members:

—384— to be moved to the open position by
the respective springs —47— acting upon the
upper ends of the respective arms ——36— ‘

The machine is now in the position illus--

trated in the drawings and the carriage will
now continue the rearward tmvel as herein-

Lefore explained forming a ring in the work

retaining block 31— ad]acent the . dies
— 199 and —193—. As the carriage again
moves forward to bring the newly formed
ring into operative engagement with the cut-
tmg tool A and mllhng tool B the first
formed ring segment will be brought into

operating contact with the tongue mllhncr i

cutters ag —C— and the tonfrue —p— will

then be formed as illustrated in Figure -19-
_after which the carriage again begins its

rearward travel the work supporting head 1

is again rotated one quarter of a revolution ~
to bring the first formed ring segment to the".

next position which is in co-operative aline-

5

80

0.

05.

100

ment with the tongue or groove milling cut-v

ter —D— so that upon the carriage again

rcoving to the forward poesition the tongue

—¢— or groove —d— will be cut in the op--

posite end of the ring segment to that in

which the tongue _b—is formed depending

upon the tool “nsed as illustrated in Figures. .
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20 and 21 thereby completing the construc-
tion: of -the loose leaf binder prong. -

Ag the head 1 is indexed again the arm
—29— carrying the finishing prong will be

»moved to the rearward longitudinal position-

~and as the carriage resumes its rearward

movement the prong will be brought into
proximity with the finger supporting block

-—175— with the ends of said prong member
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gripped between the respective -unloading
fingers —178— and —179—. The respective
work clamp -—84— is brought intothe open
or unclamping position at the same time that
the clamp —84— positioned in the arm ad-

i jacent the dies —122— and —123— is opened

as hereinbefore explained so that the prong
is now free to be carried from the respective
work supporting block —31— by the unload-
ing fingers as the arm. —173— is rocked
about the pivotal post —174— by the action

of the roller —197— as the carriage con-

tinues its rearward movement.

The prong is released from between the
fingers when the carriage reaches its extreme
rearward position by the outer rear edge
of the finger —179— coming into contact
with the periphery of the-roller —194—
which action will move the gripping end of
the finger outwardly away from the spring

finger —178— thereby releasing the work.

The work or prong member is released upen
the adjacent upper face of the frame 4 or it
may be deposited into a suitable chute not
shown, adapted to convey said work into a
suitable receptacle or elsewhere. This leaves
the work retaining block —81-— positioned
in- the rearwardly: extending arm —29—
empty and ready when moved by the nex
indexing operation into co-operative aline-
ment with the ring forming dies to receive
another ring: :

Although I have shown and particularly
described the preferred embodiment of this
invention, I do not wish to be limited to the
exaet details of the construction shown as
various changes may readily be made with-
out: departing from.the -spirit of the inven-
tion as set forth in the appended claims.

I elaim:

1.:In a machine for producing arcuate
prongs for loose leaf binders, a plurality oi
rotary cutting tools arranged in circum-
ferential spaced relation, means for bring-
ing work into successive operating engage-
ment with the tools comprising a rotatable
work, supporting head mounted for recipro-
cative movement towards and  from- said
tools, a stock bending means adapted to de-
posit the stock as it is being bent into the
work supporting head, and means for op-
erating said work supporting head.

2. In a machiné for producing arcuate
prongs for loose leaf binders, a plurality of
rotary eutting tools arranged 1n circumferen-
tiak spaced relation, means for bringing work

stock bending means

1,850,029

‘into successive operative engagement with

the tools comprising a rotatable work sup-
porting head ‘mounted for reciprocative
movement towards and from said tools, a
stock bending means adapted to deposit the
stock as it is being bent into the work sup-
porting head, means for operating said work
supporting head, and means for ejecting
finished prongs from the work supporting
head. ,

3. In a machine for producing ‘arcuate
prongs for loose leaf binders, a plurality of
rotary cutting tools arranged in circumferen-

tial spaced relation, means for bringing work

into successive operating engagement with
the tools comprising a rotatable work sup-
porting head mounted for reciprocative
movement towards and from said tools; a

ng adapted to deposit the
stock as it is being bent into the work sup-
porting head, feed mechanism adapted to in-
termittently feed the stock through the bend-
ing means, means for operating the work
supporting head, and means for ejecting the
finished prong frem the work supporting
head. ‘ ’

4 In a machine for producing arcuate
prongs for loose leaf binders, a plurality of
rotary cutting tools arranged in circumferen-
tial spaced relation, means for bringing work

" into successive operating engagement with

the tools comprising a rotatable work sup-
porting head mounted for reciprocative
movement towards and from said toels, lock-
ing means-adapted to secure the work sup-
porting head against rotary movement at
predetermined  positions, a stock bending
means adapted to deposit the steck as it is
being bent into the work supporting head,
means for operating the work supporting
heads, and means for ejecting the finished
prong from the work supporting head.
5. In a machine for producing arcuate
prongs for loose leaf binders, a plurality of
rotary cutting tools arranged 1n circumferen-
tial spaced relation, means for bringing work
into successive operating engagement with
the tools comprising a rotatable work .sup-

porting head mounted for- reciprocative.

movement towards and from said tools, lock-
ing means adapted to secure the work sup-
porting head. against rotary movemsént at

-predetermined - positions, ‘a stock bending

means adapted to deposit the stock as it is
being bent into the work supporting head,
feeding means adapted to intermittently feed
the stock through the bending means, means
for operating the work supporting head, and
means for ejecting the finished prong from
the work supporting head.

6. In a machine for producing prongs for
loose leaf binders, o frame, a plurality of cut-
ting tools secured to the frame in spaced re-
lation, a reciprocally

movable carriage.
mounted for movement on the frame, a work !
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supporting mechanism mounted on the var-
riage adapted to bring the work into succes-
sive operating alinement with the tools, a
stock forming means secured to the carriage
adapted to deposit stock as it is being formed
into the work supporting mechanism, means
for moving the work supporting mechanism
relative to the carriage, means for recipro-
cating the carriage to bring the work into
operative engagement with the tools and
means connected with the frame for ejecting
the finished prongs from the work support-
ing mechanism.

7. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of cut-
ting tools secured to the frame in spaced re-
lation, o reciprocally movable carriage
mounted for movement on the frame, a work

supporting mechanism mounted on the car-

riage adapted to bring the work inte succes-

sive operating alinement with the tools, a
stock forming means secured to the carriage
adapted to deposit stock as it is being formed
into the work supporting mechanism, stock
feeding means secured to the frame adapted
to feed the stock intermittently threugh the
forming means, means for moving the work
supporting mechanism relative to the car-
riage, means for reciprocating the carriage,
and means connected with the frame for eject-

ing the finished prong from the work sup-

porting mechanism. _

8. In a machine for producing prongs for
locse leaf hinders, a frame, a plurality of cut-
ting tools secured to the frame in spaced re-
lation, a reciprocally movable carriage
mounted for movement on the frame, 2 work
supporting mechanism rotatably mounted on
the carriage adapted to bring the work into
successive operating alinement with the tools,
means for rotating the work supporting
mechanism, a stock forming means secured
to the carriage adapted to deposit the stock
as it is being formed into the work support-
ing mechanism, means for reciprocating the
carriage to bring the work into and out of
operating engagement with the tocls and
means connected with the frame for ejecting
the finished prong from the work supporting
mechanism.

9. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of cut-
ting toocls secured to the frame in spaced re-
lation, a veciprocally movable  carriage
mounted for movement on the frame, a work
supporting mechanism rotatably mounted on
the carriage adapted to bring the work into
successive operating alinement with the tools,

means for rotating the work supporting.

mechanism, a stock forming means secured
to the carriage adapted to deposit the stock
as it is being formed into the work support-
ing mechanism, stock feeding means secured
to the frame adapted to feed the stock inter-
mittently through the forming means, means

11

for reciprocating the carriage to bring the
work into and out of operating engagement
with the tools, and means connected with the
frame for ejecting the finished prong from
the work supporting mechanism.

10. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of
cutting tools secured to the frame in spaced
relation, a reciprocally movable carriage
mounted for movement on the frame, a work
supporting mechanism mounted on the. car-
riage adapted to bring the work into success-
ive operating. alinement with the tools, a
stock forming means secured to the carriage
adapted to deposit stock as it is being formed
into the work supporting mechanism, stock
feeding meanssecured to the frame com-
prising a pair of jaws adapted to intermit-
tently feed the stock through the forming
means, means. for bringing the jaws into and
out of gripping engagement with the stock,
means for moving the carriage to bring the
work into and out of.operative engagement
with the tools and means for operating the
work supporting mechanism.

11. In a machine for producing prongs for
loose leaf binders, a: frame, a plurality -of
cutting tools secured to the frame in spaced
relation, a -reciprocally movable carriage
mounted for movement on the. frame, work
supporting mechanism rotatably mounted on
the carriage adapted to bring the work into
successive operating alinement with the
tools, ‘operating means adapted to intermit-
tently . rotate the work supporting mecha-
nism, a stock forming means comprising a
pair of grooved dies secured to the carriage

70

16

80

85

90

96

100

and ‘adapted at pre-determinéd positions of -

the work supporting mechanism to feed the
stock as it is being formed into said mecha-.
nism, stock feeding means secured to the
frame comprising a pair of jaws adapted to
grip the stock to prevent the longitudinal
movement thereof,operating means for bring-
ing the jaws into and out of gripping en-
gagement with the stock at pre-determined
positions of the carriage, means for. recip-
rocating the carriage to bring the work into
and out of operative engagement with the
tools. ‘ o

12. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of
cutting tools secured in spaced relation to the:
frame, a reciprocally movable carriage
mounted for movement on the frame, a work
supporting mechanism rotatably mounted on
the carriage comprising a work holding
means, a ring forming means adapted to de--
posit the ring into the work holding means at
a pre-determined position of said holding.
means, operating means for rotating the work
supporting mechanism to bring the work sup-
ported thereby into successive operative aline-
ment with the tools, and means for reciprocat-
ing the carriage. . : -
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13..In a machine for producing prongs for
loose leaf binders, a frame, a plurality of
cutting tools secured in spaced relation to
the frame,-a reciprocally movable carriage
mounted for movement on the frame, a work
supporting mechanism rotatably mounted on
the carriage comprising a work holding
means, actuating means adapted at pre-de-
termined positions of the work supporting
mechanism to bring the work holding means
ints and out of gripping engagement with
the work, a ring forming means adapted to
deposit the ring into the work holding means
at a pre-determined position of said holding
means, “operating means for ‘rotating the
work supporting mechanism to bring the
work supported thereby into successive oper-
ative alinement with the tools and means
for reciprocating the carriage.

14. In’'a machine for producing prongs for
loose-leaf binders, a.frame, a plurality of cut-
ting tools secured in spaced relation to the
frame, 'a reciprocally. movable carriage
mounted for movement on the frame, a work

25 supporting mechanism rotatably mounted on

the carriage comprising a work holding
means, a work.ejector. means secured to the
frame for ejecting the finished work from
the work holding means, carriage reciprocat-

. ing means for moving the carriage in one

direction to bring the work into operative
engagement with the respective tool and in
the opposite direction to bring the work into
engagement with the ejector and means con-

" nected with the carriage for operating the

ejector.

15. In a machine for producing prongs for
loose leaf binders, a frame, a reciprocally
movable carriage mounted for movement on

" the frame; a work-supporting mechanism ro-

tatably mounted on the carriage, locking
means for said work-supporting mechanism
comprising key members secured to the
mechanism at intervals, a pair of bars slid-

i~ ably mounted on the carriage adapted to re-:

ceive a key member therebetween, and means
for actuating one of said bars to release said
key member at predetermined positions of
the carriage.

16. In a machine for producing prongs for
loose leaf binders; a frame, a reciprocally
movable carriage mounted for movement on
the frame, a work-supporting mechanism ro-
tatably mounted on the carriage, locking

» means for said work-supporting mechanism

comprising key members secured to the mech-
apism at intervals, a pair of bars slidably

mounted on the carriage adapted to receive

a key member therebetween, resilient means

.- actuating one of said bars for permitting a -

key member to enter between the bars, and
means for actuating the other one of said
bars to release said key member at predeter-

_mined positions of the carriage.

17. In a machine for producing prongs for

1,850,020"

loose leaf binders, cutting tools, a rotaty work .

holding means adapted to bring the work into
and out.of successive operative engagements
with said tools, and a ring forming means
adapted to deposit the ring into the work
holding means at a pre-determined position
of said holding means. :

18: In a machine for producing prongs for
loose leaf binders, cutting tools, 2 carriage

mounted for movement toward and from-.said.

tools, a rotary work holding means mounted
on the carriage for bringing the work into
successive operative engagement with said

“tools, and a ring forming means adapted to

deposit the ring into the work holding means
at pre-determined positions of said holding
means. -

19. I a machine for producing prongs

for loose leaf binders, cutting tools, a car-
riage mounted for movement toward and
from said tools, a rotary work holding means
mounted on the carriage for bringing the
work into successive operative engagements
with said tools, a ring forming means adapted
to deposit the ring into the work holding
means at a pre-determined position of said
holding means and of said carriage. - :
20. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of
cutting tools secured to the frame in spaced
relation, a reciprocally movable carriage
mounted for movement on the frame, a ro-
tatable work supporting head comprising a
plurality of spaced work holding means, a
ring forming means adapted to deposit the
ring into the work holding means at a pre-
determined ‘position of the holding means,
means for intermittently rotating the head
to bring the work holding means into co-
operative alinement with the ring forming

means and to bring the work carried by said"

work holding means into operative alinement
with respective tools and operating means
for reciprocating the carriage to bring the

work into and out of operating engagement’

with the tools.

21. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of
cutting tools secured to the frame in spaced
relation, a reciprocally movable carriage
mounted for movement on the frame, a ro-
tatable work supporting head comprising a
plurality of spaced work holding means, a
ring forming means adapted to deposit the
ring into the work holding means at a pre-
determined position of the holding means,
means for intermittently rotating the head
to bring the work holding means into co-
operative alinement with the ring forming
means and to bring the work carried by said
work holding means into operative alinement,
with respective tools and operating means to
move the carriage in one direction to bring
the work into operative engagement with
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respective tools and in the opposite direction
to bring the work into contact with an ejector
means, an ejector means connected with the
frame for ejecting the finished prong from
the head and means connected with the car-
riage for actuating the ejector.

*92. In a machine for producing prongs for
a loose leaf binder, a frame, a plurality of
cutting tools secured to the frame in spaced
relation, a reciprocally movable carriage
mounted for movement on the frame, a ro-
tatable work supporting head mounted on
the carriage comprising a plurality of work
receiving apertures arranged in spaced rela-
tion therein, a clamp for each aperture adapt-
ed to secure the work in said aperture, clamp
operating means adapted to bring the clamp
into and out of holding engagement with the
work at pre-determined positions of the car-
riage, a work forming means adapted to de-
posit the work into the apertures at a pre-
determined position of said apertures.

28. In a machine for producing prongs for
a loose leaf binder, a frame, a plurality of
cutting tools secured to the frame in spaced
relation, a reciprocally movable carriage
mounted for movement on the frame, a rotat-
able work supporting head mounted on the

. carriage comprising a plurality of work re-
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ceiving apertures arranged in spaced rela-
tion therein, a clamp for each aperture adapt-
ed to secure the work in said aperture, clamp
operating means adapted to bring the clamp
into and out of holding engagement with
the work at pre-determined positions of the
carriage, a work ejecting means journalled
on the frame comprising a pair of fingers
adapted to move relative to each other and
to engage opposite ends of the work, a finger
actuating means for releasing the work from
said fingers and means connected with the
carriage for bringing the fingers into oper-
ative engagement with the finger actuating
means.

24. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of
cuttting tools secured to the frame in spaced
relation, a -reciprocally movable carriage
mounted for movement on the frame, a ro-
tatable work supporting head mounted on the
carriage comprising a plurality of spaced
work receiving apertures, a work .clamp
for each aperture adapted to secure the work
in said aperture, clamp operating means
adapted to bring the clamp into and out of
holding engagement with the work at pre-de-
termined positions of the carriage, a work
ejecting means journdled to the frame in
operative alinement with one of the work re-
ceiving apertures and comprising a pair of
yielding fingers adapted to engage opposite
portions of the work, a finger actuatitng
means for releasing the work from the said
fingers, operating means for moving the car-
riage in one direction to bring the work into

13

operative engagement with the tools and in
the opposite direction to bring the work into
contact with the ejector fingers, means con-
nected with the carriage t6 bring the fingers

into operative engagement with the finger ac-

tuating means and means for returning the
fingers to operative alinement with one of
the apertures. _
25. In a machine for producing prongs for
loose leaf binders, a frame, a plurality of
cutting tools secured to the frame in spaced

relation, a reciprocally movable carriage
snounted for movement on the frame, a rotat-

able work supnorting head mounted on the
carriage comprising a plurality of spaced
work receiving apertures, a work clamp for
each aperture adapted to secure the work in
said aperture, clamp operating means adapt-
ed to bring the clamp into and out of holding
engagement with the work at pre-determined
positions of the carriage, a ring forming

means adapted to deposit the ring as it is be-

ing formed into one of said apertures, a posi-
tioning means secured to-the carriage in the
path of movement of the ring as it is being
formed and adapted to move the ring segment
circumferentially after it has been cut'by one
of the tools from the work stock to bring the
adjacent ends of the segment and work stock
into engagement, and means for moving the

‘carriage to bring the work into operative en- -

gagement with the tools. .

96. In a machine for producing prongs for
loose leaf binders, a rotatable work-support-
ing head comprising a plurality of -work-
holding means, a ring-forming means adapt-
ed to deposit the ring into the work-holding
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means, and means for intermittently rotat- .

ing the head to bring the work-holding means
into successive operative relation with the
ring-forming méans. - : =

27. In a machine for producing prongs for
loose leaf binders, a frame, a carriage mount-
ed for reciprocative movement on the frame,
a rotatable work-supporting head compris-

ing a work-holding means, a ring-forming die’

adapted to deposit the ring into the work-
holding means at a predetermined position
of the holding means, a stock-gripping means
adapted to maintain the stock against longi-
tudinal movement during the movement of

the carriage in one direction for forcing the:

stock through said die and to release the stock
during the opposite movement of the carriage
to permit said stocle to be fed through the
gripping means. S :

98. A device as in claim 27 wherein the
gripping means is provided with adjusting
means for causing a predetermined amount
of stock to be fed through the die. :

29. In a machine for producing prongs for

loose leaf binders in combination with & cut-

ting tool, of a movable work-supporting head
comprising ‘a work-holding means, a ring-
forming die adapted to deposit the ring into
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the work-holding means, and means for mov-
g the head and die in unison towards the

tool to cause the ring to be severed irom the

stock remaining in the dje.

30. In a machine for producing prongs for
loose leaf binders in combination with a cut-
ting tool, of a work-supporting head compris-
inga work- holding means, a ring-forming die

-adapted to deposit the ring into -the work-

holding means, means for moving the head
and die in unison towards and from the tool

to-cause the ring to be severed from the stock

remaining in the die, and means for re-ad-
justing the severed ring to a predetermined
position in the work-holding means as the
head is moved from the tool.

-+ 81. In a machine for producing prongs for
loose leaf binders in combination with a plu-
rality of cuttitng tools, of a work-supporting
head ecompriging a plumhty of work-holding
means; a rmg—formmd die adapted to deposit

the ring in a work-holding means at a prede-

termined position of said holding means,
means for moving the head and die in unison
towards and. from the tools to cause the ring
to be severed from the stock remaining in the
die, and means for rotating said head to
bring the ring thus severed, into operative
alignment with another tool as the head is
moved from the tools.

32.-In a machine for producing prongs for
loose leaf binders, movable means for re-
ceiving and holcantf a wire ring, a die for
simultaneously fornnno and depositing a
ring into said holding means, and means for
severing the wire between the holding means
and die.

33. In a machine for producing prongs for

loose leaft binders, means for receiving and

holding a wire ring, a die for simultaneously
forming and depositing a ring into said hold-
ing’ means, and. means for simultaneously
severing the wire between the holding means
and die and cutting away a portion of the
ring to form- a slot in slightly spaced rela-
tion with the severed end thereof.

34. In a machine for producing prongs for
loose leaf binders, means for receiving and
holding a wire rlng, a die for sunultaneously
formmg and -depositing a ring into said hold-
ing means, means for snnultaneously sever-

ing the wire between the holding means and

die and cutting away a portion of the ring to
form- a slot in slightly spaced relation with
the severed end thereof, and additional
means for removing opposite sides of the

ring between said slot and adjacent end of

the ring to form a tongue member therebe-
tween.

35. Ina mac‘une for pr oducmg prongs for
loose leaf binders, means for receiving and
holding a wire ring, a die for stimultaneously

forming and depositing a ring into. said

holding means, -means for simultaneously
severing the wire between the holding means

ring.
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and die and cutting away a portion: of- the
ring to form a S]Ou in slightly spaced rela-
tion with the severed-end thereof, additional
means for removing opposite 51des of the

ring between said slot and adjacent end of

the ring to form a tongue member therebe- -

tween, and separate means for forming'a
tongue or groove in the opposite end of the
ring.

36. Tn a machine for producing pron
for loose leaf binders, a plurality of cutting
tools arranged in spa.ced relation, a. rotat-
able work-supporting heéad mounted for re-
eiprocative movement towards and from said
tools and having a plurality of ring-receiv-
ing holding means arranged in spaced rela-
tion, a die for simultaneously forming and
depositing a ring into-one of said work-hold-
ing means, means for silnuitan6011sly Tecipro-
cating said head and die to bring the wire
into and out of operative relatmn with one
of said tools to simultaneously sever the wire
between the holding means and die and cut-
ting away a portion of the ring to form a
slot in slightly spaced relation with the sev-
ered end therecf, and means for intermit-

tently rotating the head as it is moved from

the tool to bring the ring into operative
alignment with the next posmloned tool,
37 In a machine for producing prongs. for

loose leaf binders, a rotatable work—support—

ing head, means For mtermittently rotating
said head, a plurality of ring-holding means
formed in spaced relation in said ‘lead a
ring-forming die adapted to simulé
form and deposﬂ: a ring in each of sald hold-
ing means at a predetermmed position there-
of means adapted to simultaneously sever
th_e.'st.ock between the holder and die and
from a slot in the ring in slightly spaced re-
lation with the severed end thereof; and sep-

arate means adapted to cut away opposite

sides of the ring positioned in the next suc-
ceeding holder to form a tongue between the
slot and adjacent end of
severing. operation of the first-mentioned

38..In a machme for producing prongs

- for loose leaf binders, a rotatable work-sup-

porting head, means for intermittently rotat-
ing said head, a plurality of ring holders
formed in spaced relation in said head, a

" ring-forming die adapted to simultaneously

form and deposit a ring in said holders at
predetermined  positions - thereof,
adapted to-simultaneously sever. the stock

‘between the holder and die and form-a slot:

in the ring in slightly spaced relation with

the severed end thereof, and separate means i

adapted to simuhaneoucly cut rings posi-
tioned in succeeding holders to form a tongte
or groove. in the opposue ends of the rings
and to cut away opposite sides thereof to

form a tongue between the slot and adjacent -

neously 2t

the ring during the
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end of the ring during the severing operation
of the first-mentioned ring. '

39. In a machine for producing prongs for
loose leaf binders, a frame, a carriage mount-
ed for longitudinal movement on said frame,
a ring forming die mounted on the carriage,
a stock feeding means comprising a bracket
secured to the frame at one side of said car-
raige, a pair of jaws mounted on said bracket,
means for reciprocating the carriage a pre-
determined distance, and means for bringing
the jaws into engagement with the stock to
maintain said stock against longitudinal
movement during the movement of the car-
raige in one direction for forcing the stock
through said die and to relieve said jaws as
the carriage moves in the opposite direction
to permit said stock to be fed through the
jaws.

40. In a machine for producing prongs for
loose leaf binders, a frame, a carriage mount- .
ed for longitudinal movement on said frame,

ring forming die mounted on the carriage,
a stock feeding means comprising a bracket
secured to the frame at one side of said
carriage, a pair of jaws slidably mounted on
said bracket, means for reciprocating the
carriage a pre-determined distance, means
for bringing the jaws into engagement with
the stock to maintain said stock against longi-
tudinal movement during the movement of
the carriage in one direction for forcing the
stock through said die and to relieve said
jaws as the carriage moves in the opposite
direction to permit said stock to be fed
through the jaws, and adjustable means con-
nected with the bracket for limiting the
travel of the jaws in one direction to cause
a pre-determined amount of stock to be fed
through the die.

41. In a machine for producing prongs for
loose leaf binders, a plurality of rotating cut-
ting tools arranged in circumferential spaced
relation and work-holding means for bring-
ing the work into and out of successive oper-
ating engagements with said tools comprising
a rotatable head mounted for reciprocative
movement toward and from said tools and
having a plurality of work-receiving aper-
tures arranged in spaced relation therein, a
work holding clamp associated with each
aperture, means for depositing work in said
apertures at a pre-determined position there-
of, and means for automatically actuating the
clamps at the loading position to engage the
work.

42, In a machine for producing prongs for
loose leaf binders, a plurality of rotating.
cutting tools arranged in circumferential
spaced relation, and work-holding means for
bringing the work into and out of successive
operating engagements with said tools com-
prising a rotatable head mounted for recipro-
cative movement toward and from said tools
and having a plurality of work-receiving
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apertures arranged in spaced relation there-
in, a work holding clamp associated with each
aperture, means for yieldingly maintaining
the clamps in their released position and
spring actuated means for moving the clamps
into the holding position at a pre-determined
position of the apertures.

48. In a machine for producing prongs for
loose leaf binders, a plurality of rotating cut-
ting tools arranged in circumferential spaced
relation, and work-holding means for bring-
ing the work into and out of successive oper-
ating engagements with said tools comprising
a rotatable head mounted for reciprocative
movement toward and from said tools and
having a plurality of work-receiving aper-
tures arranged in spaced relation therein, a
work-holding clamyp associated with each
aperture, means for yieldingly maintaining
the clamps in their released position, spring-
actuated means for maintaining the clamps
in their holding position, and means for auto-
matically actuating said spring actuating
means at pre-determined positions ofthehead
for releasing the work. '

In witness whereof I have hereunto set my
hand this 27th day of August, 1929,

DON D. MYERS.
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