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CARL KIRCHNER, OF CARTHAGE, MISSOURI, ASSIGNOR TO LEGGETT AND PLATT

SPRING BED AND MANUFACTURING COMPANY, OF CARTHAGE, MISSOURI, A COR- .

. PORATION OF MISSOURL

- HOOK AND ENOT FORMING MACHINE

Application filed J’ﬁly 11, 1931." Serial No. 550,177. -

My invention: relates to improvements in
hook and knot forming machines.

It relates particularly to a machine which
operates upon:an end coil of a spiral spring,
such as is embodied in bed bottoms, spring
mattresses, spring: 'séats and the like, for
forming said end coil so that it is adapted
for connection with end coils ‘of similar
springs.. . . . :

In such forming operation it is usual to
knot an- end . portion ‘around the end coil
at a distance from the tip of said end portion
so.as to provide an outwardly laterally ex-

“tending part termed the stem; to provide at-

“t5 the outer end of said-stem a hook adapted

A

o

to engage the end coil of a similar spring;
and to form in the end coil substantially dia-
metrically opposite said ‘stem- an offset por-
tion in the arc of the coil adapted to be en-
gaged by the hook of the stem of another sim-
ilarspring.- . . : ~

One of the objects of my invention is to
provide in a machine of the-kind described
novel means by which the length of the stem
may. be adjustably varied to suit different
spacings of the assembled springs. -~

A fuarther object of my invention is to pro-
vide novel means. for making a bend in the
end coil where the knot is formed, so as to
form ‘a shoulder against which the stem

~ bears after the knot is formed, and to dis-

35

-pose the free end portion so that the knot-

ting mechanism will reliably engage it pre- -

liminary to the formation of the knot.
Another object of my invention is to pro-

vide novel crimping mechanism which forms .

the offset portion, whereby it may be adjust-
ed for different diameters of end coils, and
by which the length of the offset portion may
be varied. \ ,

Still another-object of my invention is to
provide novel means for straightening the

form the stem.

My invention provides further novel -

-means for forming the hook at the end of
the stem. ' SO

My invention provides still ‘further a
novel machine of the kind described, which

is relatively simple, strong, durable, not like- -

-shown in Fig. 13.". .

Iy to get out of"ordei','and Wthh is rapid, :

reliable and efficient in operation.
The novel features of my. invention are
hereinafter fully described and claimed.

In the accompanying drawings which il- 135

lustrate a machine embodying my improve-

ments, S Co
Fig. 11is a rear elevation of the machine.
Fig. 2 is a side elevation, partly broken

away and parts omitted; of the machine.

ing broken away and parts omitted.
Fig. 4 is an enlarged top view, partly

broken away of a portion of the hook form-

ing mechanism, parts being omitted. o
-Fig. 5 is an enlarged rear elevation of a

portion of the hook forming mechanism,

shown in:Fig. 4. » e
- Fig. 6 is a front elevation of what is shown
in Figs. 4 and 5.

Fig. 7 is a section on the plane of the line

7—T7 of Tig. 4, parts being broken away
and parts omitted. R T R
Fig. 8 is an enlarged-front view of the:ro-

“tary ‘hook forming member and the mandrel

around which the hook:is formed. - . -
Fig. 9 is an enlarged side elevation; partly
broken away, of “the notched: oscillatory

crimping. member and the  reciprocatory

member which oscillates it. o
Fig. 10 is a top: view of what is shown in
Fig. 9.~ - - ; I
- Fig. 11'is a plan view of the completed
end coil. . . ST DA
Fig. 12 15 a side elevation.of the same,
Fig. 13 is an enlarged front. elevation of
the tilting coil bending lever, partly broken
away, and parts-associated therewith. . .
Fig. 14 is a top view of part of what is

Fig. 15 is'a plan view .of the"mai‘l“l rOta;fy

¢ 1 ning ‘shaft, and cams and pulley thereon. . -
arcuate end portion of the coil which is to

Fig. 16 is a plan view, enlarged, of the
crimping mechanism. CoL s

Fig: 17 is a section on the line. 17—17 of
Tig. 16, ISR s

Fig. 18 and Fig. 19 are cross sections- re-

spectively on the line 18~18:and 19-=19.of
Tig. 167 i owooooon
Fig. 20 is an enlarged plan view .of part:

Fig. 8 is a top view of the same, parts:be- 60
-
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of the hook bending mechanism, showing
one position of the rotary hook forming
member.

Fig. 21 is a front elevation, enlarged, of
part of the hook forming mechanism.

Fig. 23 is a view similar to Fig. 20, show-
ing another position of the hook forming
member.

Pig. 23 is an enlarged horizontal section
of part of the crimping mechanism.

imilar reference characters designate
similar parts. : -

1 designates the body of the machine and
2 the legs thereof. 3 1s a horizontal rotary
main shaft on the body 1 having rotatable
on # a driving pulley 4 having driving en-
gagement with the shaft 3 through any suit-
able clatch meckanism 5 operable by a link
6 connected to a crank 7 on a pedal shaft

‘8 having an operating pedal 9. Fig. 1.

A vertiesl statiomary post 10 having in
its upper end a slot 11 extends upwardly
from the body I, at the rear of an arcuate
guerd 12 on the body 1. The slot 11 is
adapted to receive the rear side of an end coil
13, which s te be formed, Figs. 2,3,13 and 14.

When & spring is to be formed, its end coil
13 is placed horizontally on the body 1 with
the rear side of the coil in the notch 11 of
the fixed post 10, the coil encircling the arcu-

“ate guard 12, as shown in Fig. 8 and in Figs.

13 and 4.

The forward side of the coil 13 is placed in
a slot or notch 14 in the upper end of a verti-
cal cylindrical portion 15 of a crimping mem-
ber; which extends through and is oscillative
im & block 16, which is horizentally forwardly
and rearwardly adjustable, to suit coils 13 of

- different diameters, upon another block com-

isimg an L shaped member 17, with which
the block 18 has sliding dovetail engagement,
as shown in Figs. 3, 16 and 18.

The ether arm of the L shaped member 17

“hes herizontal sliding dovetail engagement

with a plate 18, so as to be adjustable trans-
vevsely at right angles to the adjustment of
the block 16 upon the block 17. The plate
18 is fastened rigidly to and is a part of the
body 1, Figs. 3, 16, 18 and 19. =

The block 17 is held in the position to which
it is adjmsted on the plate 18 by a bolt 19
which extends through a horizontal slot 20
in the bloek 17 and has threaded engagement
with the plate 18. By tightening the bolt 19,
its head will engage the front side of the

“bloek 17. A set screw 21 in the block 17 bears

on the plate 18 to aid in holding the block
im the pesition to which it is adjusted, Figs.

16 and 19.

A forwardly amd rearwardly extending
bolt 22 having threaded engagement with

“the bliock 16 extemds through a plate 23
"meunted on the front side of the block 17.

The head of the bolt 22 bears against the
front side of the plate 23. A set screw 24

1,860,582

mounted in the block 16 bears on the block
17, so as to hold the block 16 in the position
to which it may be adjusted. By loosening
the set screw 24, and turning the bolt 22 in
the proper directions, the block 16 may be
adjusted forwardly and rearwardly to the
desired position, and then held by tightening
the set screw 24, Figs. 16 and 18. o
By turning the bolt 22 in one direction, the
block 16 is drawn forwardly. Amnother set
screw 25 extending through and having
threaded engagement with the plate 23 bears
at its rear end against the front side of the
block 16. By turning the set screw 25 in the
proper direction, the block 16 will be forced
rearwardly, the bolt 22 and set screw 24 being
also turned to permit such adjustment, Figs.
93..16 and 19. - L
To oscillate the slotted erimping member
15 so as to make the offset portion 26 in the
coil 13, Fig. 11, to whieh is to be-attached 2
hook 27 at the end of a stem 28 of another
eoil 13, Figs. 11 and 12, the lower end of the
crimping member 15 has a horizontal crank
on the upper side of which is mounted a roller
29, the crank being designated by 30, Figs. 9,
10 and 17. L : : L
The roller 29 is mounted in a transverse
groove 31 in the under side of a farwardly
and rearwardly reciprocative member 32
horizontally slidably mounted in the block

16, Figs. 2,3, 9, 10, 16, 17 and'18.

- For normally. forcing the reciprocative
member 32 rearwardly and to normally hold
the crimping member 15 in the position
shown in Fig. 3, and in solid lines in Fig. 10,
so. that the coil 18 can enter the slot 14 in
the crimping member 15, there is attached to
the reciprocative member 32 the. rear end
of a herizontal forwardly and rearwardly ex-
tending tube 83 which' is reciprocative in a
hole 34 in the block 16, and in which tube
is a compression coil spring 35, the front end
of which bears against the block 16, and the
rear end of which bears against the rectproca-
tive member 32, Figs. 2, 8, 16, 17 and '18.
The tension of the coil spring 35 normally
forces the member 32 rearwardly. o
To force the reciprocative member 32 for-

wardly so as to turn the crimping member 15

to the dotted position shown in Fig. 10 and
to the position shown in Figs. 16 and 17, the
following described mechanism is employed.

Referring particularly to Figs. 2, 3,16 and
17, 86 designates an upright pushing mem-
ber the upper end portion of which is adapt-
ed to reciprocate forwardly and rearwardly,
and in moving forwardly 1t'engages the rear
end of the reciprocative member 32, and
pushes it forwardly, thereby through the
roller 29 and crank 30 turning the crimping
member 15 from the position shown in solid
lines in Fig. 10 to the dotted position in said
figure, thus forming the offset 26 in a coil 13

-mounted 'in the slot 14.
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- The pushing member 36 between its'ends is
‘pivoted by a horizontal transverse pin 37 to
-the forward end of a horizontally reciproca-

-tive rearwardly extending bar 38, Figs. 2, 16

and 17;: the under-side of which rests on a

-roller 39 mounted.on a vertical plate 40 de-

- pending. from the body 1. : The rear end of

‘10

~15-

the bar 88 is pivoted by a transverse pin 41
to the lower end of an upright link 42, the
upper-end.of which is pivoted by a trans-
“verse pin 43 to a plate 44 mounted on a part
of the body 1. - . S :

- On the main shaft 3 is secured a cam 45

which in revolving engages the front side of
a-roller 48 mbunted:on the link 49.
.. During each revolution of the main shaft 3,

~‘theeam 45 engages the roller 46 and swings

‘rearwardly ‘the link 42, thus moving rear-

—awardly the-bar 88 and the pushing member

20

36, which pushes rearwardly the reciproca-
tive'member 32 and thus turns the crimping
member 15 so-as to form the offsét 96 in the
‘coil 13:  'When the cam' 45 permits, the coil

:spring 33 forces toward the front the mém-

25
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ber 32 and ‘with it the pushing member 36,
bar. 88 and link 42 to . their initial forward
positions..” - S R
To adjust the range of movement of the
reciprocative member 82, and the angle im-
“parted to the offset portion 26 of the coil, 13,

the Jower portion of the pushing member 36,

-at-the rear of the pivot pin 87, has through it
-an. upwardly. extending threaded hole in

~which is adjustably fitted a screw 47 the up-

per.end of which bears against the under side
of the bar 38 at the rear of thepivot pin 87.
By adjusting the screw 47 upwardly and
downwardly, the upper end of the pushing
‘member 86. may ‘be moved forwardly and
rearwardly. " 'When the:screw 47 is° moved
downwardly the stroke of the reciprocative

~member 32 will be shortened, and the reverse.

- To vary the length of the offset portion 26
of the coil 13, the upper side of the block 16,
Torward of thecrimping member 15, Figs. 2,
3,16, 17 and 18, has a groove 48 in which is

forwardly and rearwardly slidable a gage
~member 49, ‘the forward end of which is

adapted to engage the front side of the coil
:13 at the left of and close to the crimping
-member 15, as viewed in Figs. 2 and 16. By
adjusting the gage member 49 forwardly and

rearwardly, the length of the offset portion
.26 1s changed. . To hold the gage member in

-its_adjusted. position, it is provided with a
slot 50 through which extends a vertical bolt
51, the lower end of which has threaded en-
:gagement with the block 16, and the head of
which is adapted to bear on the top of the

gage member: 49, . :

65

A horizontal forwardly and rearwardly
-extending bolt 52 is fitted in a threaded hole
‘in the block 16 and has-its inner end bearing
‘against the front end of the gage member 49

to hold the latter- from moving forwardly

“after it has been adjusted. .

To regulate the length the stem 28 shaﬂ be,
there is provided on the body 1, at the right
of the guard 12, Fig. 8, a forwardly and rear-

‘wardly adjustable gage member 53, which
‘has'a lateral arm 54 and a longitudinal slot

55.

" The free end of the stem portion 28 of
the coil is adapted to bear against the lat-*

eral arm 54. By adjusting the gage mem-
ber 53 forwardly and rearwardly, the length

‘8

w70

%

of the' stem portion 28 can be varied as de-

sired. Two vertical bolts 56 extend through

the slot 55 and have their lower ends fitted"
‘in-threaded holes in. the body 1, the heads

of the bolts being adapted to bear: on the

“top of the gage mémber 53.to hold the latter

in the position to which it may be adjusted.

-To bend the coil 13 to form a shoulder 57,”

Fig. 11, where the knot 58 is. to be made,

‘and: to- hold the ‘coil * while' the. knot 58
‘1s being formed, a substantially horizontal

transverse bending and holding lever 59,
Figs. 1, 3, 13 and 14, at the left of the slotted
coil holding post 10, as viewed in Figs. 8, 13
and 14, is pivoted on a horizontal rearward-

-1y extending bolt 60 mounted in a bracket 61 .

supported by and over the body 1 of the ma-
chine. e R SV S
The right-end of the lever 59 is adapted. to
press on the upper side of the coil 18, just
to the left of the post 10, Figs. 8 and 13,

“and cause the stem portion 28 -to.be ‘tﬂted"m«’)’

upward to the position shown in dotted lines

in Fig. 18, thus forming the shoulder 57, Fig.

11, and shown in dotted lines in Fig. 13.
+ To so tilt the lever:59, it has, at the left
of the bolt 60, Fig. 13, vertically adjustable

64 on the bolt 62.. The lower end of the bolt
62 carries a roller 65 which bears on the up-

“per-side of a rearwardly extending lever 66,
the rear end of which is pivoted on a hori-

zontal transverse bolt 67 mounted on the

body 1, Figs. 1, 2, 8 and 18. 'The lever 66

rests upon and is lifted by a-cam 68 on the

~main shaft 3, once during each revolution of

the latter. . ) :
A vertical coil spring 69 has its upper end

fastened to the outer or left end of the lever .

59, as viewed in Figs. 8 and 18, the lower end
of the spring being fastened to a:bracket 70
fastened to the body 1, Figs. 1 and 2. The

tension of the spring 69 normally swings the’

outer end of the lever 59 downwardly fo the
position shown in solid lines in Fig. 13, when
the cam 68 permits the lever 66 to swing
downwardly to the position shown in Fig.

‘2 and in solid lines in Fig. 13, thus releasing
“the coil 13 from the lever 59 as the knot 58

80

85 -

90 -

96

in it the threaded upper end of & vertical 105

bolt 62 on which are mounted two washers
- 63 which respectively bear against the upper
and: lower sides of the lever 59 and having
‘respectively bearing against them two nuts
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the lever 77 has pivoted to it the upper end

50

r!

'spring

is being completed, and permitting the stem
portion 28 to pass under the lever 59, as said
stem portion is being pressed by the knotting

“arm 71 to the straightening position, shown

in Fig. 20.

The knotting arm 71, Figs. 13 and 14, is at
the lower end of a vertical shaft 72 rotatably
mounted in the bracket 61 and adapted to
be turned therein to form the knot 58 in the
coil 13, and to then be retracted. The shaft
79 is located closely adjacent to the post 10
at the side opposite the lever 59. The arm

71 of the knotter arm 72 has a notch 73 at
its free end, which is above the stem portion

98, before the latter is tilted upwardly by
the lever 59, as shown in solid lines in Fig.
13, but which, after the stem portion 28
has been bent to the position shown in dotted
lines in Fig. 13, is adapted to receive said
stem portion, when the shaft and arm 71 are
revolved clockwise, as viewed in Fig. 14.

To revolve the said shaft 72 and arm 71
in said direction, said shaft 72 has attached
to and adapted to be wound on its periph-

‘ery one end portion of a cable 74, Fig. 1,

which ' cable passes laterally to and on a
pulley 75 mounted in the top of a vertical
bar 76, the cable 74 passing thence down-
wardly and being attached at its lower end
to the rear end of a rearwardly extending
lever 77 pivoted by a horizontal pin 78 to
the body 1. The bar 76 is fastened at its
Tower end to the body 1.

 The lever 77 is depressed so as to draw
downwardly the cable 74 to turn the knot-
ting shaft 72 in the knotting direction by a
cam. 79 on and revoluble with the main shaft
3. which cam is so set and formed as to de-
press the lever 77 after the offset 26 has been
formed in the coil 13.

To retract the knotting shaft 72, after it
has been turned to form the knot 58, a coil
80 encircling the shaft 72 has ome
end fastened to said shaft and its other end

fastened to the bracket 61.

To normally swing the lever 77 upwardly,
when the cam 79 so permits, the rear end of

of a normally upright rod 81, Fig. 1, by a
transverse pin 82. The rod 81 is shdable
in a bearing 83, which bearing is oscillative
on s horizontal rod 84 fastened to one of the
legs 2 of the machine. A pull spring 85 en-

circling the rod 84 has its lower end attached

to the lower end of the rod 84 and its upper
end attached to the bearing 83.

In the operation, a spring is placed with
its coil 13 in the slot 11 of the post 10, and
in the slot 14 of the crimping member 15,
with the free end of the stem portion 58
against the arm 54 of the gage member 53.

The pedal 9 is then depressed to establish
driving conrnection between the driving pul-
ley 4 and the shaft 3, through the clutch mech-

353 gnism 5. The main shaft will now be re-
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volved, and through the cam 45, roller 46,
link 42, bar 38 pushing member 36 and screw
47, the member 32 will be forced forwardly,
against the pressure of the retracting spring
35, thus swinging the crank 30, by means of"
the roller 29, thereby turning the crimping

‘member 15 to the position shown in Fig. 16,

and thus forming the offset portion 26 in the
coil 13.

The cam 79 will swing downwardly the"

lever 77, thus through the cable 74 turning
the knotting shaft 72 and its arm 71 clock-
wise as viewed in Fig. 14. In the meantime,
the cam 68 will lift the lever 66, thus through_
the roller 65, bolt 62, washers 63 and nuts 64*
swinging the lever 59 so that its inner end
will engage the upper side of the coil 13 and
bend the coil to form the shoulder 57, and to
cause the stem portion 28 to assume the po-
sition shown in dotted lines in Fig. 13.

The arm 71 will now engage the raised
stem portion 28 and will carry such portion
first over the coil 13, and then under the next
coil above, designated by 86, Figs. 3, 11 and
12, and against the shoulder 57, the cam 68
in turning permitting the spring 69 to swing
upwardly the inner end of the lever 59, so
Bhat the stem portion 28 can pass thereun-

er.

The arm 71 carries the stem portion 28"
against the left end, Figs. 3 and 6, of a stop
plate 87 which is secured on a rearwardly
extending shaft 88, Figs. 4, 5 and 6, oscil-
latively mounted in a member 89, which is
adjustable horizontally transversely on a
bracket 90 fastened to one side of a block 91,
which has dove-tail forwardly and rearward-
ly slidable connection with the body 1, Fig.
21, the block 91 being a part of the mechanism
for forming the hook 27 at the end of the-
stem portion 28, and being forwardly and
rearwardly adjustable to accommodate the
mechanism for forming the hooks 27 on stems
28 of different lengths.

The member 89 has extending vertically
through it a securing bolt 92 which extends
through a slot 90’ in the bracket 90, a nut 93
being mounted on the bolt 92 and bearing
against the under side of the bracket 90. By
loosening the nut 93, the member 89 witg
the stop plate 87 may be adjusted to the right
or left to suit conditions as to form and length
of the stem portion 28.

When the arm 71 of the knotting shaft 72
brings the stem portion 28 of the coil under
the lever 59, it presses the stem portion 28
against the left edge of the plate 87, Fig. 6,
and straightens the said stem portion from
the arcuate form which it had, as shown in
Fig. 22. ’

From the rear side of the stop plate 87 ex-
tends transversely an arm 94'W¥Aich bears on
the periphery of a rotary hook forming mem-
ber 95, which is fixed on the forward end of a
horizontal rearwardly extending rotary shaft
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96, which is rotative in both directions in the
block 91.. - A coil spring 97 has its lower end

fastened to the plate 87, at-the right of the

shaft 88, Fig. 6, said spring having its upper
. end attached to alateral arm of a right angled
rod 98, the lower-end of which .is fastened

to the member 89. ' The spring 97 holds the

arm 94 against the top of the hook forming
member 95, S : - :

" After the stem portion 28 has been straight-
ened by the pressure of it on its convex side
by the arm 71 and against the edge of the
stop plate 87, the cam 79 permits the lever
77 to rise, thus permitting the coil spring 80
157 to retract the knotting shaft 72, 50 as to re-
tract the knotter arm 71 to its original initial
starting position, Fig. 14. - The stem portion
28, thus straightened and released from the
arm (1, will spririg from the position shown

o3in Fig. 29 to the left where 1t will contact -
with and be stopped by the vertical edge 99°

of a stop plate 100, Figs. 6,21, 22 and 23.
Said stop plate is pivoted to the front side

of the block 91 on a forwardiy extending pin

#3101 on said block 91.- - A horizontal coil spring
" 102 fastened at one end to a pin 103 in the
block 91, and attached at its other end to a
pin. 104 in the stop, plate-100, below the pin
101, normally swings the-stop plate 100, so

sidthat its. vertical -edge- 99 extends above the’
- upperside of the adjacent front side of the
block 91, s0 as to engage and hold thestraight-

ened stem-28 from moving further to: the

~5:limits the movement by the spring 102 of the
" stop plate 100, Figs. 6 and 21. . - s

As-shown in Fig. 7; the block 91 has in its -
upper side a_.recess. 106 in which the hook.

forming member 95 is located and into ‘which
47718 carried by the member 95 the rear portion
of the stem portion. 28 in the formation of
the hook 27. - R
The front wall of the recess 106, designated

by.107 has in its upper side a stop shoulder

#2108 which alines with the wall 99 of the stop

" member 100, when the latter is in the stopping

position shown in Figs. 20, 21 and 22. The

shoulder 108 is to relieve the stop member
100 of undue pressure ‘by;thgwire ‘Wheqn; the.

s5:hookis formed. . . - IR
- The wall 107 has a hole therethrough which
alines with an axial hole that extends through
the shaft 96 and the hook forming member 95,

Longitudinally slidable in‘the hole in the .

zz;shaft 96 and into the hole 108’ in the wall

- 1071is'd rod 109 comprising a mandrel around -
the hook 27 is formed by the member-

which

After the stém portion 28 has béen straight-
go:ened and released from the armi 71, it assumes
the position shown in Fig.'22, in which posi-
tion it'is against the shoulder 108 and against

the wall-99 of the stop member 100. If now :
the shaft 96 and.hook forming member 95

@ -are:revolved counter-clockwise, as: viewed. in

“that the stem

the front end and at one side of the mandrel
109 will engage: the stem portion and will
carry it around the mandrel to the position
shown in dotted lines in Fig. 8, thus complet-

~ ing the hook 2T. ~ :
"The stem portion 28 is held down against -

the upper edge of the wall 107 by the trans-
verse portion 111 of a T shaped lever 112,
the rearwardly extending stem of which is
pivoted on a transverse horizontal bolt 113
mounted in the block 91, Figs. 2, 3, 4 and 7.

A vertical spring 114 has its lower end
attached to the stem 112 of the lever 111, for- .

ward of the pivot bolt 113, the upper end of

the spring being attached to the lateral arm -
~of a right angled rod 115, the lower end of

which is mounted on the block 91. The
spring 114 normally swings-the lever so as

to lift its front transverse part 111 upward- ‘.

ly from the upper edge of the wall 107, so

be ‘brought over the wall 107
the stop member 87, and under the part 111
of the lever.. The spring also lifts the front
part of the lever 111 so as to permit the hook

27, after it has been formed being withdrawn.

 After the stem portion 28 has been carried
by the arm 71 to the straightening position,
and has been released, so as to spring against

- the shoulder 108 and. the stop plate wall 99,

5

Figs. 8 and 21, and in Fig. 6,a hook 110 on-

portion 28 of the coil 18, can-
and against

10

L { B

80

90

9

the lever 111 is swung so as to bring the front 5

L 20 11 \ ; © transverse part 111 to the closed position;
left, Fig. 6. A stop pin-105 in.the block 91 ’

shown in Fig, 21 and against the stem portion
28, thus holding the latter, while the hook
member - revolves counter-clock-wise, —as

viewed in Figs. 6, 8 and 21, to form the-

hook 27.

For swinging the rear end of the lever

stem 112 upwardly and the transverse part

111 of the lever downwardly to the stem hold-
“ing position, shown in Fig. 21, the shaft 96

has fastened to it, a circular cam member 116

having a peripheral notch 117 adapted to re-:

100

105

ceive the rear end portion of the lever stem -~

112, Kigs. 5 and 7, also Figs. 2 and 4. This
notch is adapted to register with 4 peripheral

notch 118'in a nearly circular cam, 119, which
“1s revoluble on the shaft 96 and is revolubly

110

fitted in a-hole 120 in a vertical plate 121 fag- -

-tened to the rear end of the block 91 forward

of the cam member 116. The hole 120 has an

-upward extension 122 adapted to receive the -
lever stem 112, when the latter rides on the .

120

peripheries of the cams 116 and 119.
- When the cams 116 and 119 are in the ini-

. tial starting position, the notches 117 and 118 -
- are in register, and the

; spring 114 swings
the lever stem 112 into the notches 117 and
118, as shown in Figs. 5 and 7. - A 'pin 128,

When the shaft

' ¢-shaft 96 is revolved, clock-wise,
as viewed ‘in Fig.

5 and counter-clock-wise,

115

- Fig. 5, is then extending from the cam 119 2 -
through the 1eft end of an arcuate slot 1924.

A9 -

as viewed in Fig. 6, the hook 110 on the 14
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front end of the hook forming member 95

~will engage the stem portion 28, after the

shaft 96 has turned the cam 116 so as to
swing upwardly the rear end of the lever
5 stem 112 and downwardly the front trans-
*verse part 112 to the stem holdin position.
After the shaft 96 has so revolved %ar enough
to form the U shaped hook 27, the shaft 96
and with it the hook forming member 95
10 will be retracted, the rod mandrel 109 will
" *be retracted out of the hole 108 in the wall
107, and the lever stem 112 will enter the
notches 117 and 118.  When the cam 116 has
revolved clock-wise about a quarter of a rev-
16 olution, as viewed in Fig. 5, the pin 123 will
~reach the other or right end of the arcuate
slot 124, and the cam 116 will turn the cam
119 clock-wise until the hook has been
formed. The cam 116 will then retract, but
20 will not engage the pin 123 until it has re-
‘tracted . about a quarter of a revolution, after
which the cam 116 will retract the cam 119
until both reach the initial starting position,
shown-in Fig. 5.

25 - For turning the shaft 96 in both directions,

- ‘it has secured to it a pinion 125, Figs. 1,2,3
and 4, which meshes with a vertical rack 126
vertically slidable in the body 1, and having

ivoted to its lower end the rear end of a
80 substantially horizontal rearwardly extend-
“#ing lever 127, Fig. 2, the front end of which

is pivoted by a horizontal pin 128 to the -

body 1. o
"A cam 129 on the main shaft 3 is adapted to
35 engage the upper side of the lever 127 and de-
press the same, thus forcing downwardly the
rear end of the lever 127 and with it-the rack
126, which will turn the pinion so as to rotate
the shaft 96 in the hook forming direction de-
40 scribed hereinbefore. ,

‘To retract the rack 126, the lever 127 and
the pinion 125, a vertical coil spring 130 hag
its lower end attached to the lever 127 and its
upper end attached to the body 1, Fig. 2.

45 To force the mandrel 109 forwardly into
. “its operative position, it has attached to its
rear end portion the upper end of an oblique
bar 131, Fig. 2, the lower end of which is
fastened on the rear end portion of a rear-
50 wardly extending horizontal bar 132 slidably
mounted in bearings 133 and 134 on the body
1.. To force the bar 132 forwardly and with
it the bar 131 and the mandrel 109, a coil

spring 135 encircling the bar 132, bears at:

55 its rear end against the bearing 183, and at
its forward end against a collar 136 fastened
on the bar 132, - ,

To force the bar 132, bar 131 and mandrel
109 rearwardly. against the pressure of the

60 spring 135, an upright bar 137 is pivoted at

its lower end on a horizontal pin 138 on the

body 1, the rear side and upper portion of the.

bar 137 bearing against the front end of the
bar 132. A cam 139 on the main shaft 3 is

68 adapted, when the shaft 3 is revolved to, at .

1 ;660,1582 T

the proper time engage the forward side of
the bar 137 and force the same, and the bar 132
rearwardly, so as to foroe the mandrel 108
rearwardly to its inoperative position.

Sets screws 140 in the block 91, hold it in
the positions to which it may be adjusted on
the body 1, Figs. 5,6, 7 and 21.

In the operation of the machine, the screws
56 are loosened and the gage member #8 ad-
justed to suit the length that the portiom of
ﬁhe stem extending beyond the knot 58 is to

e.

The set screws 140 are loosened, and the
block 91 is adjusted on the body 1 to suit the
length of the stem portion 28.

"The bolt 92 is loosened, and the member
89 adjusted to its proper transverse position.
The screws .56 and 140, and ‘the bolt 92 are
then tightened, and the spring to be formed
is placed with its.coil 13 disposed in the slots °
11 respectively of ‘the 10.and the crimp-
ing member 15, with the free end of the stem
portion against the arm 54 of the gage mem-
ber 53.

The screws 51 and 52 are adjusted to posi- #
tion the gage member 49 to snit the length de-
sired for the offset 28,

The blocks 17 and 16 are adjusted to suit
the diameter of the coil 18, and held in the ad-
justed positions by means of the screws 19; 98
21, 22, 24 and 25, as has been described.

The pedal 9 -is now depressed, thus operat-
ing the clutch 5 to connect the driving pulley
4 with the main shaft 8. '

Upon the shaft 3 revolving, the crimper
member 15 will be turned to.make the offset
26 in the coil 18, and the knotting shaft T2
will be turned so as to cause its arm 71 to en-
gage the upturned portion 28 of the coil 13.
the lever 59 first having been tilted to form
the shounlder 57 in the coil and to bend up-
wardly the portion 28. ' ‘

The arm 71 will carry the portion 28 over
the coil 13 and then under the next coil 88
gxsld against the shoulder 57, to form the knot

The arm 71 will bring the portion 28
against the stop plate 87 and will straighten
it, following which the arm 71 and its ghaft 72
will be retracted. upon which the lever 111
will be pressed downwardly upon the por-
tion 28, which now lies against the shoulder
108 and the wall 99 of the spring stop plate
100. ' SO
The shaft 96 which has been :in the mean-
time started rotating will carry the hook
forming member 95 to a position in which the
hook 110 will engage the portion 28 st the
rear of the wall 107. Inthe meantime, the
mandrel 109 will have been foreed forwardly
into the hole 108", 0 that as the hook 130 car-
ries the portion 28 around in the recess 106
back of the wall 107, the portion 28 will be
wound partly around the mandrel 109 and 1X

70
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‘nation with a support for holding

a.member adjustable transversely

1,860,582

the hook 27 will be formed at the end of the
stem 28. . . ,
The lever portion 111 will now be lifted,
and the shaft 96 retracted and with it the
The ‘mandrel 109 will be re-
tracted into the member 95 and the hook 97
will be free to be removed, as will the formed

spring, the operations having been completed.

Various modifications of my invention,

‘within the scope of the appended claims; may

be made without departing from the spirit of
my invention.
- What I claim is:— ~

1. In a hook forming machine, the combi-
nation with a support for holding a coil, an
oscillatory crimping member adapted to en-
gage and crimp said-coil, supporting means
for said crimping member forwardly and
rearwardly adjustable on said support, and

‘means for oscillating said crimping member,

of a stop gage adjustable toward and from

said crimping member on said supporting

means and in the path of said coil.

2. In a hook forming machine, the combi-
: a coil, and
a driving shaft rotatable on said support, of
a crimping member having means for en-
gaging and crimping said coil, supporting
means on which said erimping member is os-

cillative, a member reciprocative on said sup-

porting means and engaging and adapted,
when reciprocated to oscillate said crimping
member, and means actuated by said shaft
for reciprocating said reciprocative member.

3. In a hook forming machine, the combi-
nation with a support for holding a coil, and
a driving shaft rotatable on said support, of

an oscillatory -erimping member having a

crank, supporting means -on which said

- erimping member is oscillative, said crimp-

ing member having means for engaging and
crimping said coil, a member reciprocative
on said supporting means and engaging said
crank for oscillating said crimping member,
means actuated by said shaft for moving said

reciprocative member in one direetion, and

means for normally forcing said reciproca-
tive member in the opposite direction. -

4. In a hook forming machine, a support,
thereon, a
block adjustable forwardly. and rearwardly
on said member, a coil crimping member os-
cillative on said block and having a crank, a
member reciprocative on said block and en-
gaging said crank:for oscillating said crimp-
ing member, and meais for reciprocating said

- reciprocative member.

a0

- vided with a crank, 2 member reciprocative -

5. In a hook forming machine, a support,
a member adjustable forwardly and rear-
wardly on said support, a crimping member
oscillative in said member and having at its
upper end a slot for receiving a coil and pro-

on said adjustable member and engaging

-sald crank for oscillating said crimping mem-

ber, a spring for moving said reciprocative -

member in-one direction, and means for mov-
ing said reciprocating member in the op-
posite direction.

6. In a hook forming machine, a support,

a supporting means  adjustable forwardly

and rearwardly on said support, a hook form--

ing member. rotatable in both directions on
said supporting means and having means for
engaging the stem portion of a coil and re-
volving said portion around the axis of said

7
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75

member, a mandrel alining with the axis of _

said member and around which said portion
1s revolved, and means for turning said mem--

ber in one direction to form a hook on said
portion and for retracting said member.

7. In a hook forming machine, a support;
a supporting means adjustable forwardly and
rearwardly on said support, a hook forming
member rotatable in both directions on said

supporting means and having means for en--

gaging the stem portion of a coil and revolv-
ing said portion around the axis of said mem-
ber, a mandrel alined with the axis of said
member and slidable to and from a position

in which said poztion will be revolved around
it, means for turning said member in one di- -
rection to form a hook on said portion and.

for retracting said member, and means for

moving said mandrel to and from said posi-

tion. .

8. In-a hook forming and knotting ma-

chine, a support, means thereon for holding

an end coil of a spring and for bending out
of the plane of said coil an end portion there-:
of, means for knotting said end portion:

around said coil and for forcing said end por-
tion to a laterally outwardly extending posi-
tion; means for forming a hook at the free
end of said end portion, and means for erimp-
ing said coil at a point substantially dia-
metrically opposite to said knotted portion.

9. In a hook forming and knotting ma-

chine, a support, means thereon for holding :
an end coil of a spring and for bending out-

of the plane of said coil an end portion there-
of, means -for knotting said end portion
around said coil and for forcing said end por-
tion to
tion, means adjustable toward and from said
coil holding means for forming a hook at the

free end of said end portion, and means for-

crimping said coil at a point substantially dia-
metrically opposite to said knotted portion, -

10. In a hook forming:and knotting ma-

chine, a support, means thereon for holding

an end coil of a spring and for bending out -

of the plane of said coil an end portion there-
of, means. for knotting said end portion

a laterally outwardly extending posi-:

50
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around said coil and for forcing said end por-- 125

tion to a latemlly'outwardly~extending posi-

tion, means adjustable toward and from said

coil holding means for forming a hook at the -

free end of said end portion, and means ad-

justable toward and from and transversely

130
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to said voil holding means for engaging and
crimping said coil ata point substantially dia-
metrically opposite to said knotted portion.
~11. In a hook forming and kijotting ma-
§ chine, 2 support, means thereon for hold-
ing an end coil of a spring and for bending

out of the plane of said coil an end portion.

thereof, means for knotting said end portion
areund said coil and for forcing said end por-
1o tion %o a laterally outwardly extending po-
sitien, means for forming a hook at the free
end of satd end portion, an oscillatory crimp-
ing member having means for engaging and
cramping said coil at a point substantially
18 diesetrically opposite said knotted portion
and having a crank, a reciprocative member
engaging and adapted to oscillate said crank
and crimping member, and means for recipro-
cating eaid reciprocative member.
v 12. In a coil crimping mechanism, a sup-
port, means thereon for holding an end coil
of a spring, an oscillatory crimpin member
having means for engaging and orming a
crimp in said coil and having a crank, means
¢ - supporting said crimping member adjustable
in two directions at right angles to each other,
and means engaging said crank for oscillating
said crimping member.
~13. In a coil crimping mechanism, a sup-
a8 - port, a crimping member oscillative thereon
having means for engaging and crimping a
coil of a spring and having a crank, a recipro-
cative member  engaging said crank and
adapted to oscillate said crimping member,
&5 means for moving said reciprocative member
in one direction, and a spring for moving said
reciprocative member in the opposite direc-
tion.
- 14. In a coil crimping mechanism, a sup-
#9 port adjustable in two directions at right
angles to each other, a coil crimping member
ascillative on said support and having a
crank, a member engaging said crank and re-
_ ciprocative on said support, and means for
4 reciprocating said reciprocative member.
15. In a coil crimping mechanism, a sup-
port, a coil crimping member oscillative on
said support and having a erank, a member
~ ‘engagingsaid crank and reciprocative on said
ne support for oscillating said crimping mem-
ber, a spring for forcing said reciprocative
member in one direction, supporting ineans
on which said support is adjustable in two
directions at right angles to each other, and
55 means for moving said reciprocative member
in the opposite direction against the pressure
of said spring. '
~16. In ahook forming mechanism, the com-
bination with a support, and means thereon
68 for holding an end coil of a spring, of a block
“adjustable on said support toward and from
saad coil holding means, means carried by

sail block for réleasably clamping against

said block an end portion of said coil, a hook
® forming member rotatable in opposite direc-

1,850,588

tions on said block, an axial mandrel slidable
in said hook forming member to and from a
position in which it prejects therefrom, said
hook forming member having means for en-
caging said end portion of said coil and form--
g it around said mandrel, when said hook
forming member is rotated in one direction,
means for alternately rotating said hook
forming member in said directions, means for
moving said mandrel to said projecting posi-
tion, when said hook forming member is op-
eratively engaging said end portion, means
for retracting said mandrel after the hook
has been formed, means for forcing said
clamping means to the clamping - position,
and means for retracting said clamping means
from said clamping position after the hook
has been formed. :

17. ITn a hook forming mechanism, a sup-
port, a hook forming member revoluble there-
on in opposite directions, a plateon said block
having a hole therethrough, a cam revoluble
in said hole and on said member having a
peripheral notch, a second cam on and revo-
luble with said member and having a lost mo-
tion connection with and adapted to revolve:
the first cam in both directions and provided
with a peripheral notch adapted to register
with the notch in the first cam, a wire clamp-
ing lever extending through said hole and
adapted to ride on said cams and to be held
thereby in the clamping position, and adapt-
ed to enter said notches when the notches
are alined and swing out of said clamping

position, and movable by said second cam- to !

the clamping position, and means for revolv--
ing said hook forming member in both direc-
tions. : :

18. In a hook forming mechanism, a sup-
port, a hook forming member revoluble there-
on in opposite directions, a cam revoluble
with said member and having a peripheral
notch, a second cam revoluble on said member
and having a lost motion connection by which
the first cam revolves the second cam, said
second cam having a notch adapted to regis-
ter with the notch in the first cam, means for
revolving said member in both directions,
and a wire clamping member adapted to ride

on said cams and to be held thereby in the :

clamping position and to move to the non-
clamping position when it enters said notches,
and movable by said first cam to the wire
clamping position. C
In testimony whereof I affix my signature.-
CARL KIRCHNER.
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