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UNITED STATES

PATENT OFFICE.

JOSHUA B. HALE, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR, BY -
MESNE ASSIGNMENTS, TO RING PAPER CLIP COMPANY, OF PROVI-

y

DENCE, RHODE ISLAND, A CORPORATION OF RHODE ISLAND.

METHOD OF FORMING SPRING-CLIPS:.

No. 822,445.

Specification of Letters Pé.‘i:ent.
Application filed April 21,1805, - Berial No. 266,807,

To all whom it may concermn:

" "Be it known that I, Josaua B. HALE, a Tesi- |

dent of the city of Providence,in the county

of Providence and State of Rhode Island, have

invented certain new and useful Improve-
ments in the Method of Forming Spring-

Clips; and I do hereby declare that the follow=

ingisafull, clear, and exact description there-
f reference being had to the accompanying
drawings, and to the numerals of reference
marked thereon, ‘which form a part of this
specification. | _
This invention relates to a new method or
¥rocess of making spring wire clips, and has
or its object to fa ‘
such clips in forming the same by a continu-
ous Totary process. To produce these clips
by my improved methsd, the wire 1s wound
continuously on a rotating arbor and formed
into a series of coils around the same. This
arbor is provided with a longitudinal-anvil or
rib extending the length of its winding-sur-

face and over which tib the wire is laid m
Suitably - formed rotatable dies are

arranged to coact with this rib to press the

wire into the desired form oversaid rib, there-

by producing an extending ear on each coil.
The winding is preferably begun at the In-

- ner or shouldered end of the winding portion

30

of the arbor, and the coils asthey are wound
thereon are automatically forced to move or

slide longitudinally toward thefree end of the

35

" the recoil of the wire instantly separates the.

40

arbor as each fresh coil of wire is laid upon it.
The wire of every second coil is then cut auto-
matically at a predetermined point in the coil,

after which thefinished clips areforced off the

end of thearbor to drop into the boxes ready
forshipment. Astheclipsdropfromthearbor

ears or projections which were formed oneach
of the two coils over the said rib, so that they
spring apart out of alinement one with the
other, thereby jointly providing  between
theni an entering mouth or space opening

45 outwardly from one side of the frame.

The invention is fully set forth in this speci-

' fication and more particularly pointed out in

5o represents an en

the‘ap}l)lended claims.

In t

) view of the arbor on which
the clips are formed, the

cllitate the %roduction of

e accompanying drawings, ¥igure 1

die-plate, and the | same. .

ner in which the wire 1s

ratented June 5,19086., |

 cutter in the act of cutting off one of the coils.
Tig. 2 is a side elevation illustrating the man-
! wound on the arbor,
also shcwing the cutter in the act of shearing

55

one of the coils. Fig. 3 illustrates the die

forming a projection on one of the coils over

the rib or anvil: ¥ig

also the cam that sutomatically feeds or slips
the coils when formed toward the free end or

. 4 illustrates a portion

| of the arbor on which the coils are wound and
6o

the arbor. Fig. 5 illustrates the first step in

of the wire hooked over the anvil. Fig. 6
illustrates the rotary die bending in or form-
ing the projections over the anvil. Fig. 7
illustrates the presser that may:be made to
roll down onto the back of the coils to form &
straight bridge portion thereon when desired.

Tig. 8 illustrates the cutter severing one of

the process, which is that of starting the wire .
to wind on the mandrel and showing the end

70

the wires of the coil after the same has been
formed into a clip over the arbor. This fig-

ure also illustrates one-half of the die-plate as
being corrugated to correspond to corruga-

tions also formed in the arbor for forming a
clip like that shown in Fig. 12. Fig.
a clip having superimposed coils. Fig. 10

75

9 shows

shows a clip having its two ends laid withmn '

and adjacent to the outer coils. "Fig. 11

shows a sectional view taken on iine 11 11 of

80

Fig. 10, illustrating the ends of the coil as set

back within the circle and in a line with the

outside coil.  Fig. 12 shows a chp with one
plain and one corrugated coil, which con-
a suitable cor-

struction may be. produced by
rugated arbor and die-plate.

- Referring to the dmwings,aij 1 is the afbor‘_
wpon which the wire 2 is wound. This arbor |
| _ ! 90

of the driving-shaft 3, or it may be made

may be formed by turning down tae end

separate and ingerted into the end of the
sgme.

At 4 is a collar fixed to the frame of

the machine, said collar forming a shoulder

against which to wind the wire, as shown in
‘TFigs. 2 and 4. This arbor is cut away at 5,
so that the wire may bend in when the cutter
A very important

shears one of the coils.

95

feature in the construction of this arbor isthe

anvil or rib 6, that extends longitudinally

along the lengt.

of the winding-surface of the
The wire is wound directly ovér this

'I00
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 anvil and pressed into the desired form there- -
-over by & rotatable die.

TO

20

30

35,

not wish to confine myself to an arbor having

a single rib or anvil, as any number of ribs |

may be placed on the arbor, thereby forming

with coacting dies rings with a plurality of
indentations or projections, as illustrated in

Fig. 12. These dies are formed by cutting

away the plate 8 on its two opposite edges, as
at 7 7.

or form of the projection may be controlled

at will by altering the form of the dies or the

form of the anvil, or both. -
Kvery second coil may be cut or sheared at

-a point diametrically opposite the point of

the projection 9. These coils are cut by the

blade 10, which blade is held to reciprocate

in therotatable plate 12 on the cutter-plate 11.

The relative speed of the arbor 1 to that of
the die-plate 8 may be set so as to cut every
coll or skip any number of coils, forming

‘single ring or rings composed of a plurality of
cols. Said die-plate may be provided with |-

depressions equal to the number of coils

formed. As the die-plate travels one-half
*  the speed of the arbor one half the circum-
ference of saild die-plate may be made on a

greater radius than the opposite half, thereby
forcing one coil of the wire down harder onto
the arbor than the next succeeding coil, with

“#the result that the coils may vary alternately

40
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‘straight bridge portion 14 on the clip.

in their diameters, or one-half of the circum-

ference of said die-plate may be corrugated,

sald corrugations coacting with correspond-

mg corrugations on the arbor (see Fig. 8) to
form a clip with an alternately plain and a

. crimped or corrugated coil,asshownin Fig. 12..

The sliding cutter-in the cutter-plate 11 is
pressed downward by the presser-cam 13

‘coming in contact with the opposite end of
said plate, as shown in Fig. 1, and shears the
- ‘wire 1n two. '

When it 1s desired to form a
straight bridge 14 on the chp, thée arbor 1 is
flattened off at 15, and the end 16 of the cut-
ter-plate 1s forced down onto the wire at that
point, as Ulustrated m Ifig. 7, fdrmingha
This
bridge -portion is an essential feature in the
construction of. the clip, as it greatly in-
creases the set or grip of the same.” The
opening space 18 between the points 9 9 may

- be controlled to some extent by the shape of

60

the arbor at this point and the amount of
pressure brought to bear upon the wire here.

This may also change the form of the clip

- somewhat from a superimposed coil, as shown

in Fig. 9, to the form where the ends are laid

(See Fig. 3.) Ido

(See Ifig: 1.)  This plate is equal in
thickness to about the diameter of the wire,
as shown in Fig. 2, and as the rotating speed
of this plate is one-half that of the arbor two |
-dies are necessarily formed therein, so as to
engage and press each' individual coil over
the anvil, as illustrated in Fig. 3. The shape

ETIPPINEg POwWer.
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trolled by regulating the tension of the wire
at 21 as 1t 1s wound on the arbor.

Another feature of this process that per- -
.amts of the clips being formed continuously .

and rapidly 1s the little semicircular station-
ary cam 17, preferably held on the face of the

| collar 4, (see Fig. 4,) which cam engages each

coll separately as it is wound upon the arbor
and causes all the coils to slide continuously
toward the end of the-arbor as fast as the
wire 1s wound thereon at the shoulder. .

| change in this form may also be further con- 6 5

70

75

The meﬁhod OT Process by’Whi’ch these élips |

are formed may be further described as fol-

lows: A coil of wire is first placed on a reel

(not shown) to be drawn therefrom by the

8o

turning-arbor. - The end of the wire is passed .

up through an adjustable guide 19. snd
| hooked over the anvil, as shown at 20 in Fig.

5. The arbor is then rotated and the wire
wound continuously and sutomatically into

a successlon of coils thereon. . As fast as the
wire 1s wound onto the arbor at the shoulder
end thereof 1t-1s forced to move or slide along

the same toward the end by its engagement
with the little cam 17, thus always making

rotates. S S |
Kars or projections are formed on each coil

‘room for another layer of wire as the arbor

by being wound over the anvil in the arbor,

which projections are formed into the desired
shape by dies in the.rotating plate 8. . Every .

95

coil may be bent inward from the circle or

{ straightened for a. short distance on its back
to form a chord or bridge portion to increase
the set or grip of the clip. When it is desired.

the points or projections 9 9 spring apart’out

of alinement one with the other, thereby pro-

viding between them an entering mouth or

[00

‘to produce a clip having two coils, every other
coil is then sheared or cut automatically, and
‘as the clips are forced off the end of the arbor

I05

space opening outwardly from one side of the

frame, and the clips drop finished in a box.

-

ready for shipment. R
- The expense of manufacturing these clips

1s by this rotary process reduced to the mini-
‘mum, as a small and mexpensive machine

may bé made to produce clips of this form

‘much more rapidly than would be possible by

any Teclprocating process. The construc-
tion of the clip also admits of its being made
of the lightest wire and by this particular

11O

115

method. of bending produces the maximum

The ease and

g.réat rapidity with 5 which

120

these clips are thus manufactured proves the

practicability . of the supericr method by
which they are produced, and the effective-
ness of the clip itself proves the practical

utility of the product.

My invention is not restricted to the exact
detalls of forming the ¢lip as herein shown

125

within the coil, as illustrated in Fig. 10. The | and described nor to the exact construction .

-
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of the mechanism employed in forming the
sate, as the shape or form of the clip, as well
as the manner of winding the wire, mav be

modified or the mechanism for winding the

same rearranged in various particulars with-
out departing trom the spirit and scope of my

invention. .

Having thus desceribed my invention, what

I claim as new, and desire to secure by Let-
‘Y _ X S

ters Patent, is— .

1. The method of forming spring wire clips
which: consists in winding wire mto an ap-
proximately circular spring-coil and simulta-

. neously bending each turn of the coil to forin

st
Y

by the unceiling action of the severed portion -

a projection extending beyoud the circum-

ferential plane of the body of the col, and

nérindieally severing a turn of the coil, where-

- of the coil will cause a separation of ine saxd

id

-
WAL

projections.
2. The method of forming spring wire ciips

which consists in winding wire upon an ap-

proximately circular rotating arbor to rorin A
spring-coil, snd simultaneously bending each
turn of the coil to form an angular portion
projecting bevend the circumferential plane

of the body of the coil, and periodically sev-

39

ay
L

| ‘0

sring o turn of the coil, wherebv the uncoiling’
3

action of the severed part will cause a sepa-
ration of said angular portions.
3. The method of forming spring - clips

which consisis In winding wire mnto an ap- |

proximately circular spring-coil and provid-

g each turn of said coil with an wregulsr

nortien projecting beyond the circumfersn-

tial olane of the body of the coil, and sever-

ing o turn of said coii at pertodiesl miervals,
whersby the uncolling action of the severed
pavés will cause » separation of the sngular

portions of said severed part.
4. The methed of forming spring-c¢lips

which consists in winding a wire upon » ro-

tatine arbor nrovided with g lonoituc nal an-
. b .

45

vil or 1ib to form an approximately cireular
spring-coil, the turns of which ars provided

with an angular portion projecting beyond

the circumferential plane of the body of the
coil, and finally severing a turn of said coll at

periodical intervals, whereby the uncoiling
- action of the severed part will cause a separa-

tion of the angular portions-of said severed

part. _
5. The method of forming spring-clips

_which congsists In winding wire into an ap-

55

proximately circular spring-coil and provid-
ing each turn of said coil with an ear or pro-
jection extending beyond the circimferential
plane of the body of said coil, and severing a
turn of said coil at periodical intervals, wnere-

.

T
S
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by the uncoiling action of the severed part
will eause a separation of the ears or projec-

tions of said severed part.

8. The method of forming spring wire clips
which consists in winding wire mnto & spring-
coil, simultaneously bending each turn to
form an angular portion offset from the body
portion of the strand, and periodically sev-
ering & turn of said. coil at a pomnt .opposite

‘said angular portions, whereby the uncoiling

action of the severed part will cause a sepa-
ration of the angular portion of said severed
part. | R S
7. The method of forming spring wire chips
which congists in winding wire upon a rotat-
ing arbor to form a spring-coil, bending each
turn of the coil to form an angular member
offset from the body of thecoil, and periodic-
ally severing & turn of said coil at & point
opposite sald angular members, whereby the
uncoiling sction of the severed part will cause
s separaticn of the angular members of said
sgvered part. . -

5. The method of forming spring wite clips

which consists in winding wire into a spring- .

coil, simultaneously bending eech turn to

¢ form a plurality of alined angular members

offset from the body of the coil, and finaily

6@
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‘severing every other turn of thecoil at a point

opposite said angular members, whereby the
uncoiling action of the severed part will cause
a separation of the angular members of said
severed part. - - .'
9. The method of forming spring-clips
which consists in winding wire into a spring-
coll, simultaneousiy bending each turn &
form & plurality of alined angular members
offset from the bodv of said coil and pressing
in or straightening a portion of sach turn of
sthe coil, and finally severing every other turn

3
ke
b

of the coil, whereby the unceiling action of

the severed part will cause a separation of the
angular members of said severed part.
10, The method of forming spring-clips
which consists in winding wire into a spring-
coil and bending the turns thereof to form a
jongitudinal rib made up of a plurality of
glined ears or projections offset from .the
hody of said coll, and severing a turn of said
coil at periodical intervals, whereby the un-
coiling action of the severed part wiil cause a
separation of the ears or projections of the
severed part. o | |
In testimony whereoi I have hereunto set
my hand this 7th day of Aprnil, A. D. 1905.
s JOSHUA B. HALMW.
In presence oi— !
Howarp E. BArRLOW,
i, 1. OGpeN.
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