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LOOP FORMING TOOL FOR HELICAL
'SPRINGS R

" Joseph Leigh Smith, Glen Ellyn, 1L
Application January 10, 1947, Serial No. 721,339

This invention relates to & hand tool for foer

~ ing a loop or a hook centrally or at one side of the

end of a helical spring. The loop may be formed
of a single turn or of a plurality of turns. The
invention also relates to a method of forming a
hook or loop on the end of a helical spring.
Spring wire is difficult to bend by hand. It is
particularly difficult to shape a neat hook or loop
on the end of a helical spring without spreading
one of the loops of the spring with consequent
weakening or reduction in the life of the spring.
The difficulty of forming end loops on springs is
responsible for the present practice of marketing
“helical springs of various lengths and diameter
having factory-formed loops or hooks on each
spring end. Vast quantities of helical springs are

used by manufacturers and by repairmen and it

would seem feasible and economical for these

users to stock springs of a given diameter and

have the workmen cut off such length as is

- wanted and form a loop on it. Under present

practice, the user is frequently short the one size
spring he wants and is obliged to make his own
spring by cutting down a spring in stock and
shaping on its end some kKind of a loop.

The principal object of this invention is to
provide a method of forming a loop or hook on
the end of a helical spring so that the strength
exerted by the hand of an average man through
a pliers-type tool will be sufficient to form the
loop quickly and easily. While applicant’s
method partially follows certain prior art with
which he is acquainted, it differs in that it pro-
vides more leverage on the tool punch during the
pbending operation than is presently provided by
the punch and anvil relationship on existing fac-
tory kick presses. More specifically, referring to
Figure 13, in time-accepted factory loop-forming
 operations, 9 is a side view of an anvil mounted
on the die block of a kick press and 11 is a punch
having a transverse groove therein mounted on
the punch plate. In Figure 14, there is illustrated
the end of a loop-forming stroke. Here the
punch is bending that portion of the wire joining
the end loop to the body of the helical spring
over the edge of the anvil. The body of the
spring has engaged an anvil stop 18, also mounted
on the die block. In order to force the punch
past the die block while still so close to it, more
strength is required than is available in the ordi-
nary type of hand tool. A feature of applicant’s
~invention is moving the punch past the edge of

9 Claims. (Cl. 140—103)
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preferably the distance is one-third to ong-half
the diameter of the helical spring. -

A second object of this invention is to push the
end loop in the direction of the loop-forming
surface of the anvil so as o facilitate initial
bending of the end loop from the main body of

 the spring. Again referring to Figure 13, when
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the anvil at a distance substantially sreater than

the diameter of the wire of the spring. The
;minimum distance Is illustra’ted in Figure 4, and

65

the punch il first engages the end loop 13 its
force is exerted at almost right angles fo the
loop-forming surface 15. The kick press exerts
ample, steady force which causes the loop 13
to be deflected across the surface {5. When a
hand attempts to exert such force, it is not steady
and the spring tends to jump out from between
the punch and anvil. An alternative solution of
this problem is not provided by placing the sur-
face |5 along the line |7 because this shifts the
major bending operation to the short interval
when the punch moves past the anvil edge. One
of the features of applicant’s invention is a punch
head which moves along a path approaching the
loop-forming surface of the anvil at a more
obtuse angle than that made by the present
paths of punch heads. . -

Another object of this invention is to lengthen
the life of the groove of a punch on a hand tool.
Referring to Figure 15, when the punch first
engages the end loop, the wire seats deeply in

the groove 21 because it 1s approximately parallel

to the groove. As the punch approaches the
anvil, the end loop is bent at right angles to 1ts
original position, the wire twisting in part in the
sroove. As this twisting and bending occurs, the

‘wire works itself outwardly against the punch

tips 23 and 25. These tips wear quickly. This
wear is not serious in the factory art for several
reasons. Firstly, a factory has a punch and die
set for each size of wire and by utilizing an over-
size groove for the wire, i. e., the dotted wire 27
in Fig. 15, the wire will not be cammed out of
the slot by the twisting action, and hence the
tips 23 and 25 are worn slowly if at all. Moreover,
srinders for resharpening the tops of punches are
available in a factory. In the case of applicant’s
hand tool, the life of the punch was of grave
importance. Of necessity, the punch groove must
accommodate a wide range of wire weights, and
the condition illustrated in Fig, 16 will frequently
occur. Much spring wire is as hard as ihe hard-
ened groove in the punch, and applicant has in
the course of fturning fifty loops, onl combara-
tively large diameter wire springs, so bent over

the tip 238 that it no longer quickly separated two
‘loops from each other as required at the begin-

ning of the loop-forming operation.
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- One of the features of this invention is a ro-
tatable or swivel punch which rotateés around its
own axis so as to take the position illustrated in
Fig. 17. An incidental advantage of the swive!
punch is that the spring loop is not so likely ©o
jump out cf the groove. In a hand-held and op-
erated tool, anything that tends to steady the
work in the tool is advantageous. | |
Another object of this invention is to provide
an anvil stop that is adjustable. In the factory
art each anvil and its associated anvil stop is de-
signed for a spring of selected diameter. Appli-
cant provides a single anvil for a wide range of
springs together with an adjustable anvil stop
-and gauge therefor. | _
makes it possible to position a loop on a wide

range of spring diameters at one side of the

Spring or at any selected position in the cross-
sectional end thereof.

Another object of this invention is to provide
means for passing the punch head past the anvil
at any of several selected points spaced there-
from. By this spacing, helical springs of differ-
ent diameters can be more effectively handled
and the desired leverage heretofore mentioned

- .

obtained.

These and such other objects as may herein-
after appear are attained in an embodiment of
the invention shown in the accompanying draw-
ings, wherein: = o '

- Fig. 11s a perspective view of the device;

Fig. 2 illustrates the punch and the anvil a4 the
beginning of a loop ~-forming stroke;

‘Tig. 3 illustrates the punch and the anvil at
the intermediate position of the lcop-forming

stroke; |
Fig. 4 illustrates the punch and the anvil at
the end of the loop-forming stroke; |
~Fig. 5 illustrates the position of the punch and
the anvil at the beginning of a stroke for form-
ing the loop at one side of the helix;
- Fig. 6 illustrates the position of the punch and
anvil at the end of the stroke for forming a loop
at one side of the helix; =~
~Fig. 7is a view from the bottom of Fig. 4 short-
ly before the loop reaches the position shown in
Figs. 8, 9 and 10 illustrate different types of
100ps and hooks and different types of position-

ing on the spring;

Fig. 11 is an enlarged view of the end of the -

vunch;

Fig. 12 is a side view of the punch showing ths
graduated scale for the anvil stop;’

Fig. 13 is a schematic side view of an existing
punch and anvil at the beginning of a loop-
forming stroke; -

Fig. 14 is a view of the equipment shown in
Fig. 13 af the end of a loop-forming stroke:

- Fig. 15 is an enlarged view showing a large
wire seated in the groove of a fixed punch at the
beginning of a loop-forming stroke;

Fig. 16 is an enlarged view showing the re-
lationship of the end loop and the groove of a
fixed punch at the end of a loop-forming stroke:

Fig. 17 is an enlarged view of the relationship
of the end loop and the applicant’s swivel punch
at the end of a loop-forming stroke; and,

Fig. 18 is a view in section of applicant’s im-
proved swivel punch. - o

The tool

Continuing to refer to the drawings, appl-
cant’s device comprises a pair of plier-like
handles 10 and 12 pivoted on a bolt {4, but in
place of the customary jaws, handle {2 carries

This adjustable anvil stop 71:

o ¥

19

4
an anvil holder i6 while handle I8 carries 3
punch hoider (8. The anvil holder {6 carries a
transverse recess 22 into which seats a loop-
forming anvil 29. The locp-forming anvil 29
viewed from above in Fig. 1, is T-shaped, formed
by ocutwardly extending elements 22 and 2G, the
outer surface of which forms with the top of the
anvil a single flat surface ealled the loop-aligning
surface and designated by the numeral 2§, see
Fig. 2. The loop-aligning surface 286 meets the
spring-guiding surface 28 at a, slightly acute angle
forming what is called herein the spring-loop

cleaver 38. The anvil 290 is removably held to

the anvil holder (6 by a set screw 232 Disposed

cn the outer surface of the anvil 28 is an adjust-

able anvil stop 234 which has a longitudinal recess
¢ which fits over the anvil and acts as a guide
while the recess 38 acts as a slide. Positioned
in an elongated slot 88in the anvil stop 34 is &
set screw 40 which seats in the anvil 26, By
means ol this set screw 48, the position of the

~anvil stop 33 may be varied with respect to the

[P
vy |

loop cleaver 88. The rear wall of the anvil, re-

ierring to Fig. 12, carries a scale 41 marked off

in one-thirty-second gradations. 'The arrow £3
on the anvil stop is the criterion for the position
01 the anvil stop with respect to the cleaver edge

111e punch holder I8 carries an elongated slot
%2 in which rides a shank of a punch 44. The
shank of the punch 44 carries two parallel sur-
faces which engage the sides of the slot 42 and
thereby hold the punch in a selected position.
The punch has a transverse semi-cylindrical
groove therein 46, and in referring to Fig. 11, it
will ke observed that the groove 4§ is parallel
to the cleaver edge 30 suggested by the dotted
line in Fig, 11. Applicant has experimented with
canting the groove slichtly to more readily ac-
commodate the direction of the spring loops but
any advantage from such setting has been off-
set by the straightening of the loop wire when
centered. | -

Applicant’s swivel punch is illustrated in cross
section in Fig. 18. Here the punch designated
2y the numeral 18 is centrally vored at 12 so that
70 is really a punch holder. The punech itself
74 1s drilled at one end to form an oil chamber
15 and the end itself is concave to receive a ball
thrust 88. The oil chamber 7§ is packed with
a wicking and oil to lubricate the ball. The an-
nular groove 82 has swedged into it the lower
thin portion of the punchh holder 79 and this
holds the punch angd punch holder in assembled
relationship. The punch is free to turn and fol-
low the curvature of the. sSpring wire.

Forming a centrally disposed loop or- hook

Ihe ability to adjust the punch with respect
10 the loop cleaver and to- aajust the anvil stop
with respect to the loop cleaver- is responsible
for the wide avallability of this t501 for form-
1ng loops and hooks on springs of varicus. di-
ameters and of various weights of wire, and for
forming a loop or hook: centrally- of the spring
or at cne side thereof. Before explaining the
principle which a user must master in order
to correctly use this tool, o few illusirations will
be helpful. |

in order to form g centrally disposed: loop, the
anvil 34 is moved to the position indicated in
Mig. 2, the distance from the base 58 of the anvil
stop to the loon- cleaver 38 being slightly more
than one-half the diameter of the coil 52. The
punch £4 moves in an arc around the bolt 14 and
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it is adjusted so that the groove 46 engages the
face of the anvil stop 34 as indicated by the
dotted line 54. This has been found to be a good

practical position for a punch which is mounted

on a straight punch holder such as {8, and when
the helical spring is formed of light or heavy but
comparatively soft wire. Where the wire is heavy
and tough, best results are obtained by having
the punch head pass the cleaver 30 by a distance
of one-third to one-half the diameter of the
spring. Referring to Fig. 5, the slide 45 on the
punch 44 is indicated at the lowermost extremity
of the slot 42. | | | -
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- with the adjustments thus made, the helix is

positioned so that the end 56 is close to the

point 58 which is the point engaged by the groove
46 of the punch 44. The number of degrees

of arc that spaces the end 56 of the helix from.

the point 58 determines the size of the opening

in the hook if a hook is wanted. In forming
the hook, the spring %2 is positioned on the loop
cleaver of the anvil so that the latter is between
the last loop and the second to the last loop.
The groove 4§ of the punch 44 engages the last
loop 60 at the point 58 which is diametrically
opposite to the point of contact of the loop 60
to the cleaver §8. As the punch advances to-
ward the anvil, the last loop 60 is cammed by
the surface 26 away from the helix which moves
into the position shown in Fig. 3. During this
movement, the part of the loop engaged by the
punch does not move appreciably out of align-
ment with the balance of the helix. During the
spreading of the end loop from the main body
of the helix, the wire between the points 64 and
6§ twists, including that portion engaged by the
sroove 48. The groove is highly polished to facili-
tate this twisting and has been heat treated.
When, however, the helix engages the anvil
stop, the punch continues to follow through with
the result that the wire starts to bend at point
§2, see Fig. 7. Concurrently with this bending,
the wire between the points 64 and 66 tends o
straigchten so that either the punch must slide
laterally along the wire or the helix must move
laterally. In fact, the helix rolls slightly as it
moves to the right, see Fig. 7, and this rolling 1s
possible because the helix-engaging surface 53 is
very smooth. 'The bending at 62 continues until
the Joop has been centered on the helix, or a

little to one side of the helix, as the user prefers.

Concurrently with this bending, the wire con-
tinues to twist between the points 64 and 66.
The total twisting is approximately a ninety-de-
oree twist and more than half of the twisting is
completed before the bending commences.
The amount of advance of the punch toward
the anvil stop slightly exceeds the desired an-
gularity between the loop 60 and the axis of the
helix for the wire tends to spring back slightly.

Thus, in order to get a ninety-degree angle loop

with the axis of the helix, the punch may bendc

the loop §0 over the loop cleaver so that the angle

is about 100 to 110 degrees. Operators acquire
sufficient dexterity to produce very accurate re-
sults. - -

In order to form a closed single loop, the best
way is to position, referring to ¥Fig. 2, the end o0
immediately adjacent the point 58 which is en-
oaced by the punch. Where this is done, the end

15

o 6 | f
not tear the hand. It will be noted that the path
of the punch head is-inwardly of the end of the

‘loop so that the base of the loop or hook is inside

the end of the helical spring. - -~ -
" In order to form a double loop, the end oi the
helix is placed in approximately the same posi-
tion illustrated in Fig. 2, but the groove engages
two loops (or on-larger wire just the second loop)
and the loop cleaver is positioned between the
second loop and the third loop. In this case
hoth the twisting and the bending occur in the
second loop and frequently where small springs
are having double loops turned on them, the
second loop tries to pump out of the groove. In
the case of heavier springs having a wire with

g diameter approximating that of the. groove,

20

a
 in Fie. 6 and then a slightly additional pressure

35

the groove is brought into engagement with the
second loop only and while this slightly distorts
the end loop from the second loop it nevertheless
produces a satisfactory double closed loop bhe-
cause the end loop springs back into registry
with the second loop. | | |
| - 'Forming o side lOop |

~ The forming of a side loop is illustrated in Figs.
5 and 6. In this operation, the anvil stop 34 is
moved so that the distance from its lower portion
50 to the loop cleaver 39 is just about equal to the

diameter of the coil. On the closing stroke, the
end loop 60 is spread into the position illustrated

upon the end loop so as to bend it over the loop
cleaver sets the loop which may be at any desired
angle with respect to the straight side of the helix.

35 Method of forming & holding loop or hook on the

| end of a helical spring |
wrom the foregoing it is evident that applicant

. frst twists a portion of the wire, i. e., between

40

45

20

HH

60

points 64 and 6§ in Fig. ¥, while that portion
remains in cylindrical alignment with the main
body of the spring. If the applicant is forming
a holding loop or hook at the side of the helix,
this terminates his method of forming a loop.

1f on the other hand, applicant wishes to position

the loop centrally of the end of the helix, he then
further presses the punch toward the anvil. The
main body of the spring cannot further advance
because it has engaged the anvil stop. Conse-
quently, the wire is bent at the point 62 in Fig. 1.
The farther the punch head is from the cleaver
edee, the greater the leverage there is for bending
and twisting the wire. Applicant sets his punch
up to cne-third the diameter of the spring away
from the cleaver edge, or to engage the juncture
of the anvil stop and the anvil, as illustrated by
the dotted line 54 in Fig. 2. |

In forming a side loop such as is illustrated
in Fig. 10, the anvil stop is unnecessary. .In this
situation, the punch may be positioned so that

 the inside edge of the groove just clears the

69

40

56 will be touching the base of the loop at ap~-

proximately the point of its major bend, namely
§2, see Fig. 7, and the sharp end of the wire will be
depressed in the end of the he_lix so that it wilk

cleaver edge. If the radius of the wire being bent
is substantially less than the radius of the groove |
46, the loop on the end will not be quite in a
plane parallel to the axis of the helical spring.
If, however, the diameter of the wire is sufficiently
great so that the wire engages the cleaver edge
and not the groove on the punch, the angle
between the loop will be almost ninety degrees.
~ Applicant’s tool works equally well for left-
hand and right-hand springs. | o

In the drawings, the cleaver edge is always

shown as very sharp. An examination of the

75 springs formed over such a cleaver edge shows
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a slrghtly dla,ecnel greeve in the éase -of certezn
springs made of a softer wire. Appllcant On- some
of his models has stoned -down -the-sharpness of
the cleaver edge and has found that the stoned
edge does not leeve this lmdesn:'able dlegcnel
groove in the spring with possible weakemng of
the spring. The cleaver need be-just suﬁiclently
sharp so as to seat in the valley between: two loops
of -a spring.

It will be neted in referrmg te Fig. 4, thet the
eﬁ"ect of the arcuate path of- the punch a4 is to
push the inside edge of the end lccp 1n51de the
plane deﬂnmg the last loop on the sprlng Where
a completely closed loop is being formed, the end
ef the spring 56 will be just inside the same p-lene

Ha,vmg thus dtsclcsed my invention, what I
'clelm is:

1. A center lecp-fcrmmg tccl coniprising an
anvil- having- a cleaver edge adeptecl to engage the
crevice between EthDlIllng loops of a helical Sprmg,
2 punch holder movable toward said cleaver edge,
a punch having an outwerdly directed groove
therein adapted to seat the wire of a loop of a
helical spring at a point diametrically opposite to
the point engaged by the cleaver edge rotatably
mounted in the punch holder and on an axis
substantially parallel to the ‘movement of the
punch, -an- anvil stop for the helical spring- posi-
tioned adjacent the anvil and spaced from the
cleaver edge, and means for moving the punch
along a path past-the cleaver edge toward the
anvil stop.

2. A hand: ucel for fcrmlne center-loops on the
end of a helical spring comprising a pair of han-
dles joined to each other on a pivot, an anvil on
the work end of one handle, a cleaver edge facing
the work end of the other handle and formed by
the intersection of a loop-alighing surface-and. a.
spring-guiding surface, both on the anvil- the
loop=aligning surface extending toward the-pivot
and the spring-guiding surface making an acute
angle with the lcep-ellgnmg su1fece to fcrm a
cleaver edge, an -adjustable anvil. stop engaging
the: sprme-gmdmg surface and movable toward
the cleaver edge means for fastening the anvil
stop tlghtly to the spring-guiding surface at any
selected position, and. a purich mouhted on the
work -end. of the other handle for cooper r..utlve
ectlen with-the anvil and anvil stop. |

3. A hand tool for fcrmlng center loops on the
end of a helical spring comprising 4 pair of han-
dles. Jemed fo each other on a pivot; an gnvil on
the work end of one handle, a cledver edga facing
the work end of the other handle arnd formed by

the intersection of a loop-aligning surface: and g

spring-guiding surface, both on the anvil, the
loop-aligning surface extending toward the pivot
and the spring=guiding surface making an acute
angle with the loop- -aligning surface to form the
cleaver edge an adjustable snvil etop engaging.
the spring- gmdmcr surface and movable toward
the cleaver edge; means for fastening the anvil
stop tightly to-the spring-guiding surface: at any
seleeted: position; ‘a: punch-mounted on the work
end. of the other handle -for cooperative action
with: the: gnvil arid anvil stop; said- punch: hevmg
a' groove in its work suirface: for seetmg a. wire
of an end:loop-of a spring,.and a gauge positioned
on:the. anvil adjacent the anvil stop whereby the
anvil -stop may be accurately set at. g ‘lelerud
distance from the cleaver edge.

4. A hand tool for forming.locops on the end of

a- helical” spring. comprising a pair of handles
joined to each other on a pivot, an anvil.on the-

work end of cne handle, a cleaver edge facing the

| _'3 |

work end of the etner handle and formed by thc
intersection of -a loop-alighing surface and a
spring-guiding surface; both on ‘the anvil; the
loop~-aligning surface extending tewerd the pivot
and -the spring-guiding surface mel:mg an- geute
angle with the loop=aligning surface; a punch
mounted: on -the work end of the other handle
and spaced from the pivot point so that it will

- engage the spring-guiding surface at a pemt
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spaced irom: the cleaver: edge; and means for
shifting the punch- cutwerdly of its work end end
locking it in a selected position so that it may
pass the cleaver edge at g selected dzstence there-
from.

the end cf a hehcal sprmg cempnsmg %1 pelr cf
handles joined to each other on-a: pwct an anvil
on the work end 'of one handle; a leep cleaver
edge on sgid anvil and: facing the work end of

the ‘other handle;, a slot in-the 1est-ment1cned

handle work: end - said- slct bemg parallel to the
length: of the: hendle and-open toward said cleaver
edge,-a punch holder directed toward the cleever
edge and mounted in said slot;, means for festen-
ing the punch holder at any selected pcsz.tlcn in
said slot, and a puneh having an axis transverse
to- the- cleavcr edge rotatably mounted in said
punch- hclder

- 6. A hand tool for fermmg lceps or hccks cn
the end cof a helical spring comprising: a pair of
handles joined to each other on-a pivot, an anvil
on the work end of one handle, a loop CIE&YBI
edge’ on- said anvil and- facing the work-end of
the other handle, a slot in the last-mentioned
handle work end, said slot being parsgllel to the
lenigth 'of the handle and open toward said cleaver
edge, a punch holder directed toward said cleaver
edge and mounted: in said slot, means for fasten-

' ing the punch holder at any selected position in

said slot,. g punch having an axis transverse to
the cleaver edge rotatably mounted in said punch
nolder, and a groove in the end of the punch and
facing the cleaver edge.

7. A hand tool for flclmmg le-cps 01 heel;s on
the-end-of a helical spring: COIIIDI‘ISlﬂg o pair of
handles joined to each other: on -a- pwct -an anvil
on-the work end - of ore:handle: g loop ‘cleaver
edge on said anvil- and- fecmg the work end of
the cther handle, an: edJustable anvir stcp ad-
jacent one side of the anvil-and a,d;lustebly speced
from the cleaver edge, a slct in the ‘work ‘end of
the second handle, said slot- bemg parallel to
the length of the: hendle and open toward said
cleaver edge & punch- directed tewerd the
cleaver edge and mounted m said slct and means
for fastening the punch- et eny selected -position
in- said slot whereby the: epa,cmg between the

- punch and-the cleaver edge mey be-varied to suit

GO

75

the diameter of the: spring.

8.-A‘hand tool-for- fermmﬂ- lroeps or Trooks- on
the-end of & helical spring: cempmsmg a pair of
handles-joined to each other-on-a prO b an anvil
on: the work end- of one hendle ‘a. loop’ cleever
edge on said anvil -and facing the work end of
the other handle, an adjustable anvil stop .~
jacent one side of the enml and edJustebly spaced
from the cleaver edge, a-gauge on’ the anvil ad-

jacent the anvil stop for measuring the: dlstence
of -the anvil stop from ‘the -clegver-: edge; o slot in

- the'work end of the second-handle, said slot being

parallel to the length-of tha ‘handle and open

toward said clee,ver edge, a punch. directed toward

the: cleaver edge and motunted: in' said ‘slot, -and
means for fastening the punch at any selected



position in said slot whereby the spacing betweéen
the punch and the cleaver edece may be varied
to suit the diameter of the spring.

9 A center loop forming tool comprising an
anvil having two plane surfaces intersecting at

2,624,376
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an acute angle to form a cleaver edee, a stop

member positioned on one of said surfaces spaced

from the cleaver edge, a2 punch having a groove in
its work surface adapted to seat a strand of wire
forming a loop of a helical spring, and means
. for moving the work surface of the punch toward
that surface of the cleaver edge upon which the
stop is mounted at an acute angle, whereby the
cleaver edge will first peel off the end loop of a
helical spring when pushed by the punch and will
then twist and bend the wire and seat the end
loop adjacent the end of the helical spring when
the latter engages the stop. -

JOSEPH LEIGH SMITH.
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