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. FORMING LOOPS ON COIL SPRINGS

 Application filed August 14, 1931. Serial No. 556,961

This invenion relates to the art of forming
loops on coil springs. : o
In coil springs as used
for inner springs of

arcuate sections of one coil spring to similar.

arcuate sections of another adjacent spring.

by clips and the like, although the desir-
10 ahility of forming loops . _
arcuate sections to form anchors to which the

clips may be attached has been well known.

While early inventors in the art of coil spring

assemblies have appreciated this advan-
tageous feature, so far as 1 am aware there
has not hitherto been presented a small, stm-

L

15

ple and cheap apparatus or machine capable
such loops with efficiency and
speed. This has been due in part at last to
the fact that such loop formation as has been

of forming

20
attempted in the past has resulted 1 draw-

ing the wire to such thinness as to render the
loops weak either in the loop or in the ad-

igcent turn of wire.

25 ° Tt is among the objects of this invention;

to provide a machine for forming a loop in an
srcuate turn of wire without appreciable
weakening of any part of the wire; to pro-
vide a loop forming device for coil springs L' ‘ _ s a 1r: ._ .

' ‘the invention of Fig. 2, in-loop forming op- °¥ -

30 in which a plurality of loops may be formed

simultaneously; to provide means for form-

ing substantially closed loops 1n an arcuate

section of a wire: to provide mechanism for | bh a _
by the device of Figs.2 and 10, = -

forming substantially closed loops in an

40 bers to prevent wire drawing in bending loops

in coil springs; to provide a loop forming

device of simplicity and efficiency arranged
~ to form a plurality of loops in a spring simul-
taneously in a single cycle of operation of
the device: to provide a simple, cheap, and

43

small sized apparatus for forming simul-
tancously a multiplicity of loops in the end
turn of a wire spring; and many other ob-
jects and advantages as will become more
50 apparent as the description proceeds.

in mat assemblies

mattresses, seats and the

‘5 like, it has been usual in the past in the practi-
cal commercial .exploit&tionthere-of to attach

or hooks in such-

closed loops,
~ Fig. 9 represents a plan of the ejecting de-
vice of the same, e T

arcuate wire coil without appreciable “draw-

ing” of the wire; to provide an anvil and die

members operably associated therewith, with
“means for movine the anvil in the same direc-
{ion and in synchronism with the die mem-

eration,

In the ' accompa,nymg drawmgs, formmg R '

part of this specification; .

- Fig. 1 represents a diagr ammatlc Sid'e éle:¥_

vation of a machine incorporating the princi-

ples of the invention,

looped turn of wire, and 1n full lines the same
after the loops are formed, = S

Fig. 3 represents a fragmentary secti'on’_

taken on line 3—3 of Fig. 2,

- Fig. 2 represents a plan ot the form of in-
‘vention used to make open loops on the wire
“coil showing in dotted lines the initial un-

“Fig. 4 represents a plan of theform of in-
vention used to make substantially closed

loops on the wire coil with the wire end shown

in dotted lines, .~ = SR
Fig. 5 represents a plan of .

part of the device illustrated in F1g. 4,

“Fig. 6 represents a fragmentary section "7 o

taken on line 6—6 of Fig. 4,

“of the rotating

Fig. T represents 'a"'-fmgmentary_:. sectlon '

taken on line 7—7 of Fig.4, - . .~
Fig. 8 represents a plan of .the stationary - .
~ guide element or spider of the form of in-

vention used for

ma_,king “the substantially

Fig. 10 represents a fragmentary plan of

eration, e e
Fig. 11 represents a fragmentary elevation

(.

‘80

of a wire with a plurality of loops as formed

s

the inventi

by the device of Figs. 4 and 12,

“Fig. 12 represents a fragmentary plan of 8

on of Fig. 4 in loop forming op- :

Fig. 13 represents a -fragmentai'y. _elévatiori_'
of a wire with a plurality of loops as formed

90

“Figs. 14 and 15 represent respectively end. -
and side elevations of the movable anvil or

‘Figs. 16 and 17 r.'epresent"-'?:réspétﬁfivelj*""::'.B';-.--'

plan and an end elevation
of Figs. 4 and 12.

95

of the shaping die *° BN

It will be understood that the preferred

use of the invention herein set forth is in
forming loops or hooks on the end or other
~ turns of coil springs to form anchorages for

100



attachiiig clips or the like. Tt will, however,
be understood that the machine and appa-
ratus herein set forth may be used in whole

~or in part to form bends of various sorts in
wire of any kind. ' -

It will be understood that the end turns of

- the wire coil forming the spring may be the
terminals tor any kind or shape of spring,

10

but that as provided for the machine the
ciameter of the end turn will be oreater than

- the finished diameter of the turn with loops,

- spring 1is utilized in forming the loops. It

- or-any integral project
- eral extent of the wire.

20

as a certain portion of the periphery of the

might be mentioned that the designation
“loop” contemplates bends, hooks, lugs, ears,
ion from the periph-

Referring now to Fig. 1, there is disclosed

a frame 20 having an angular support 21
and an angular face plate 22, which latter
~are 1n parallel spaced relation. A driven

| - shaft 28 connects with fly-wheel 24, engage-

able by clutch 25 in any suitable manner to
cause shaft 26 to make one revolution and

-then automatically to be disengaged. Such
knock-out clutches are quite common in va-

- rious arts, and are operated in any desired

manner, as by depressing treadle 27. Shaft

26, driving through gears or through a uni-

versal joint 28, drives the pinion gear 30

through one revolution, by means of the shaft

31. 'The face plate 22 is preferably arranged
80 that there is only exposed a depression

large enough to receive the end of the spring

- when inserted by the operator, and so that

- the reciprocating and rotating parts are con-

‘cealed out of possible contact by the hand

- of the operator. The large gear wheel or cam

actuator 32 1s preferably disposed below the

- face plate and has suitable guards or hous-

ings, and the peripheral teeth 33 thereof are

1n mesh with pinion gear 30, and the pro-

- portion is such that one revolution of the

__Pinion gear drives the large gear through
o- one quarter of a revolution cnly, in the event

- that there are to be four simultaneous loop-

55"

. -(}*{)."
- 38 disposed in the bore 85 of the gear and
keyed to the angular support 21 to prevent
rotation of the guide or spider. The shank

ing operations. - Different numbers of op-
~ erations will require obvious changes in de-
~~gree of rotation. The large gear is suitably

50
~ cess 34, and an

Journalled for rotation and has an axial re-
| axial bore 35 communicating
therewith., - ' _

. Mounted on the gear 82, and extending well

into the recess 84, are a plurality of roller
abutments 36, preferably one for each loop
1t 18 desired to form on the end turn of wire,

and which, obviously, follow a circular path
‘1n the rotation of the gear 32. Mounted in
the recess 34 of the gear 32 is the stationary _

guide element or spider 37 having a shank

hasan axial bore 40 in which is disposed the

- longitudinally movable rod 41 of the ejector

1,008,367

device to be described, if it is desired to pro-

vide an ejector. With the instant form of

the invention the ejector is not really essen-
tial, but may be described in case its use is

found helpful. As disclosed it is comprised

of a cruciform element 42, the arms 43 ot
which extend radially on each side of sta-

‘tionary anvils or bosses 44, the die face of
cach of which is formed of a substantially
rectangular boss fixed to the stationary
guide, but replaceable either in the event of
~wear or in order to change the size of loop.

Fach boss is preferably equally spaced from

‘the stationary crimp guides 47, adjacent

guide surfaces of which are in parallelism

50 as to guide the inwardly movable crimp

- elements or dies 48.. The crimp elements or
dies 48 are arranged to have an inwardly dis-
posed cooperating die recess 50, the profile
of which is complementary of that of the
bosses 44. In the instant disclosure the re-

0
80

85

cesses 50 are rectangular. It will be under-

to be forced inwardly to wire bending en-
gagement with the anvils 44 against the re-

‘silience of compression springs 52. It will

be understood that the ejector device may be
accuated in any desired manner as by a

treadle 53, or automatically upon the comple-

tion of the quarter revolution of the gear
2. The die members are quickly and easily

removable and replaceable, so that in the.
event of wear, or of the use of heavier or 1

lighter wire than normal, or if it is desired

“to change the size or proportions of the loops,

proper dies can be inserted.

~ In the operation of the device so far de-

scribed 16 will be understood that the end turn

o .

~of wire 46 will be of a diameter sufficient to
enable the operator to place the wire axially

into the die with the turn of wire 46 outside
of all of the bosses 44, and resting upon the
arms 43 of the ejector if such is used. Upon

actuation of the clutch device the gear 32 will
be driven through one quarter of a, revolution,
to move the gear with its rollers spaced be-

tween cams, through a cam abuting engage-

‘ment, 1o a secondary position with the rollers
disposed between cams.  Meanwhile each of
the die members has been forced radially in-
ward, and a plurality of substantially identi-

cal loops 39 have been formed. At the con-
clusion of the bending operation it might be

36 and

-stood that the movable die members or crimps
48 have outwardly disposed cam surfaces 51.
‘arranged to be abutted by the rollers

90
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100

105 .

110

115

120
‘that the end turn of wire, now of smaller

diameter, might be constricted upon the an-

vils, in which case the ejector moves axially

to push the spring from the stationary ele-

ment. - . | | |
As noted, in forming the loops of the type

which might be described as “open”, asshown

1n Fig. 11, with care in the selection of a good

quality of wire, the wire will not be drawn

to a harmful extent and the loops as formed

125

130
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of this type at this tume..

guide element, or spider, and having paral

~and

1,008,367 '

will be quite Satle’tCLOI'Y for all purposes.
However, the formation of loops of the sub-
,stantlally closed type, as llustrated

uLL:.

13, has always hitherto been impossible. (&.0

part in the commercial utilization of ¢ m?'mﬂf"

TReferring now to Figs.4 and 5, thele 18 p1 0-

wded g gear or cany act uator 82, havin ¢ Tecess

S, and rollers 36 as in the first form de-

C.leed.
recess 84 1s formed with a cam groove 59 to

actuate the movm‘e anvils to be descr 1bed -;
15 The staticnary g

guide element, or spider
this form, is ﬁmte different,
served in ¥ ig. 8. Thus this element 53, has a
cruciform recess 54, to receive the emctor 5b,
(Fig. 9), has a plurm.lt v of stationary tj.un-
cated Wedge shaped guides 56, the apex o1
each of which is cut away to f{}lm the r.;.,dml
undercut slot 57 extending through

el
stmwht sides and arcuate ends to receive
gmde the radially movaLle anvil to be
desceribed. The spider ha
segmental arcuate 5h01‘*1ders 49, arranged to
form, with the cnmplemenwwv mtd ruptec
ar mmte shoulders 69 of the spider 5

Referring to Fws 14 and 10 the

beody 58, having the flange 60 arranged to seat

in the Imdel cut DOI‘thH of the slot, and the
depending stud 61 arranged with the sleeve
roller 62 to ride in the cam groove 59 in the
The upper portion of the bo dy 58 15
cut hack and away to form a pair of converg-
ing vertical faces respectively parallel with
_the faces of the guides 56 forming a sub%av-;
tial point or (,d oo 63, of a trmnwulw anyil
lue 64, formed | Dy the transverse slot 65 in-

gear.

tﬂI‘Sﬂ“LHlP’ the converging faces of the boay.
es of the &TITTll 1110‘ are preferably
rounded to preclude cutfmd the wire when
the bending takes place.
stood that with the movable anvils in the

cuiding slots in the stationary guide element,
respective studs 61 in- the cam

ana W1th the
aroove 59, that with the quarter Ievolut?on

_,the anvﬂs will each have been moved Iu,dl&]
1y imwardly through the cam

action of the
oroove 59 on the stud:, or pins 61, and prefer-

-aoly back again to their retracted position.

Obviously

tne cam groove 59 may be so

shaped as to hold the anvils inward at the «
conclusion of the quarter revolution, to faciii-

tate ejection, then to return or retract the

anvils by another quarter revolu tmn Wlthout '

 the formation of a loop.

~ bers 68 comprise each a
6o

Asdisclosed in Figs. 16 and 17 the die mem-
lat plate 67 having
pamllel plane edges for sliding envagement

in Hig.

except as a painstaking
manual operation, which obviously has no

In this case however the bottom of

“as can be ob-;

the

also 1nterrupted
thi ¢ ‘*ﬂﬂ':l Getween

AN An-
nular shoulder against T”lllch the end turn of
wire may be forced to 1*1911"1‘5‘1111 1t<5 annuhr'
shape. -

ancl the

> anvil (ﬁ"_).ft}’}e

this form of mveﬁtm*l comprises the oval

i

Tt will be undaer-

operation th

with: the respectwe crulde faces of a Pair of -

‘wedge shaped guldes 56, and the inner edge'-

of Whmh 1s arcuate as at 67. Each die mem-

ber includes the cam surface 68 arr a,no'ed to

be abutted by the respective rollers. The cam

- .
a
- a , -
[l
[

surface may be extended Vertlcally to forma

shoulder 70 having the recess 71 . which a
. gpring 52 may beat to urge the dle member _

outwardly.
Tt will be un rleretﬂod tha,t in the p051t1011 of
rest disclosed in Fig. 4, there is clearance pro-

vided 1n the dewce whereby the arcuate end
‘turn of wire of a coil spring may be dropped
to a supported position in the apparatus, with
the arcuate wire disposed in the respective
Upon the
evelic rotation of thé gear 32 through its
“quarter of a revolution, (asshown in. Flﬂ‘ 12)

‘rollers 36 engage mmultaneously all of the
cam surfaces of the die members and. press
them radially inward.

slots 685 of the refrac ted anvils.

1

During the first nmtlon of the inward
mﬁwmﬁp* of the dlﬂ memberc; the anvils re--

main stationary so that a pair of dies, hav-

Ing CONVerging paths engage the turn of
out of the slot of

SUE R

ik

stending 13*01"&11}7
h the pair of dies and becrm
to hend a.f"*{* Wire 111W‘11dh?’ about the corners
of "*.:]_1:3 anvil lue 64. 1t will be observed that
continued 1110?@11191113 of the die members,

maintenance of the stationary posi-

Hon of the anvil would cause such “flow” of

Yoo

v

AL FAYS' ;r
I

Haowever, in the nrefa

the anvil to slide inwardly radially of the
S‘}T’iﬂi“'

the dies are moving
3 o ﬂl the anvil s movmg: In a

|_74"’-r"ll

-'a

A
¢

ele ~+rw~, it has such resilience as to spring out-

ward from s“{'h shoulders upon retraction of
dies. and thus to provide f-»-trﬂtch enouwh_
to permit the anvilsto be retracted.

It will be observed that in this last de- -
weribed form of the invention each die works

upon two loops & mwtfmeously, rﬂthough on B
. | .1#-““* .

the

ik one |ide

P

of each loop.

axis, Or In the t}]ane of the end turn,
thn 1 during the next step of the Ioop forma-
in converging rela-

: path bi-
. :%:-.ﬁf::i, ing the. ‘3110‘111'“7 paths of the rllﬂhj? so that

the annular sho alders of the spider and

mab terial as to render it very thin and. -
- Under some conditions this might
rat b a*lrroﬂ? 1ble and the stationary anvil ]
ig contemplated to be used when desired.
rred form of the in-
vention, os the m wovable dies approach each
cther in their convergent paths, the cam
oroove acting on the Stm: of the .:mwl causes

105

110

the ‘1 clusion ¢f the benrhvg operation 1s
marked bv the forcing o1 the legs of the loop
A9 mwar dly W1thr~ut h"etchmo he legq rela-
tive to the hase of the loop contam{ﬂd in the
slob 85, Although the wire is forced against

126

Upon the conclusion of the lcop formlnfr '

e ejector b5 1s actuated to force

the completed spring axially out of the appa--

ratus, and each loop from its frlctlonal en-
*wement with the anwl lucrs
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- 30
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Tt Will be clear that imde_r the broad scope
of the Invention, the large gear 32 may be

made a stationary device, with a central ro-

tating cam element forcing dies or anvils

radially outward to achieve the same result.

Moreover, although the device has heen il-

lustrated as forming loops in the plane of
the end turn 1t reguires but to have the dies

inclined out of that plane to secure loops
which ave inelined out of the end turn of the
springs and such use Is contemplated.
1 claim: R S
1. In combination, a pair of guides hav-

ing converging paths, means for support-
Ing wire 1n the converging paths, means

movable relative to the guides for engaging
the wire in each path simultaneously to bend
1t reiative to the supporting means, a rotat-

A

ably mounted head concentric with the inter-
section of the converging paths, means car-
‘11ed by the

head for simultaneously actuat-
ing the movable means, and means for rotat-
1ng said head. o _

‘2. In combination a pair of guides having

converging paths intersecting at a common

center, means ior supporting wire in the
converging paths, means movable relative to
the guides for engaging the wire in each

v d

patn stmultanecusly to bend it relative to the

supporting means, said means for support
~being movable in synchronized relation to

~the movable means, a rotatable head con-

| ..35_*.

40

45

50

55

G0

65

centric with the intersection of sald paths,
‘means carried by said head for simultaneons-

ly moving all of the engaging elements to-

‘ward the common center and said head hav-
1ng means for subsequently moving the sup-
porting means auring the movement of the

engaging means, and means for
said head. - S

3. Loop forming apparatus, an anvil hav-
mg a main body and a substantially tri-
angular lug one surface of which is formed

rotating

by a slot in the main body, said slot arranged

to receive a wire, a pair of converging crimp-

ing elements the paths of which are parallel

to respective faces of the lug and operative

to bend the wire disposed in the slot, and

means operative to move the anvil in a path

substantially bisecting the paths of the con-
' Stretch_-_- .

verging crimping elements to reduce
ing of the wire outside of the slot. |

4. Loop forming apparatus comprising a
rotatable device having a recess, a non-rotat-
able spider disposed in the recess guide ele-
ments fi Y

having cam surfaces and movable relative to

‘the guide elements, abutments carried by the
rotatable elements and arranged to engage

the cam surfaces to force the guide elements
sitddably relative to the guide elements, and
means operatively associated with the spider

relative to which loops are formed.

5. Loop forming apparatus comprising a
head rotatable about an axis, a spider mount-

ixed to the spider; crimping devices

1,908,367

ed COIICelltI'iCa-ﬂy:With said axis parallel to

said head, radial guide elements mounted

operatively on the spider, crimping devices
having cam surfaces normally extending
radially beyond the guide elements and slid-
able relative to the guide elements, means

operatively associated with the spider rela-

70

tive to which loops are formed, and abut-

ments carried by the rotatable device radi-

aily outward of the guide elements in posi-

tion to engage the respective cam surfaces
to slide them radially relative to the loop

75

forming means, and means for imparting a

Iimited rotation to said head. .
6. Loop forming apparatus comprising a

head rotatable about an axis, a spider mount- -

ed concentrically with said axis parallel to

said head, radial guide elements mounted

operatively on the spider, crimping devices
having cam surfaces normally extending ra-
dially beyond the guide elements and slidable
relative to the guide elements, means oper-

atively associated with the spider relative to

which loops are formed, and abutments car-

ried by the rotatable device radially outward.
ot the guide elements in position to engage
the respective cam surfaces to slide them
rachally relative to the loop forming means,
means for imparting a limited rotation to
said head, and stripping means movable’

axially of said head and said spider and rela-

tive to the spider associated loop forming
‘means., N o
(. Loop forming apparatus comprising a

shank having an axis and a spider extending
perpendicularly thereto, guide elements fixed

to the spider and forming guideways sub-
stantially radially of said axis, anvils oper-
atively associated with said spider and form-

ing with the spider supports for the end turn
of a coil spring to dispose same substantially

concentric to said axis, die means slidable
in said guideways and relative to said anvils,

a rotatable head journalled for rotation about
the axis of said shank, means carried by said
head 1n radial alignment with said guides,
sald abutments arcuately spaced on said head,

means for rotating said head, the abutment
so disposed as respectively and simultaneous-

ly to engage and radially move all of said
Signed at Philadelphia, county of Phila-

delphia and State ofPe_nnsylV&ni'a;g this 12th
day of August, 1931. o
. : . WALTEB!KI\VL
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