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“making machine in which the Springs are
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"-llml cmreqpondmo to line 6—6 of Figs.
8 and 9 showing fur the1 de taﬂs of the knot—;
ter mechanism. | |
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~ The main ob]ects of this mventmn ATE
First, to provide an improved spring ma,k-
me machine in which' the springs are auto-

mfltlcally formed and lmotted which 1s of

laree capacity:.
Second, to prowde an - 1mp1’"01*ed sprmo‘

automatmalh formed, knotted and nested.

Third to provide an improved spring coil-
ing and knotting machine which is very

mmple and economical in structure and at

the same time of large c‘mp%mty and dumble-

in lse. -
Ob]ects pertmmnn’ to details and econo-

mies of my invention will definitely appear

from the detailed description to follow.

The invention is clearly deﬁned a,nd pomted_

out 1n the claims.
A structure embodying the features of my
invention is clearly illustrated in the ac-

companying drawing forming a part of this

application, in which:

Fig. 11s a side elevation of a spring ma k-
ing machme embodymtr the fewtures of my
11wentlon

Dlo 2 is.4a f* aﬂmentary front perspectwe -
view.

Fig. 8 is a ' detail rear perspectwe view

-showmo detalls of parts of the knotter mech-—_
anism. | |

Fig. 4 is'a fraﬂ'mentary near elevation of
the knotter mechanism 1n another p051t1011'

from that shown in Fig. 8.
Tig. 5 is a fragmentary elevation Of the

parts shown ] n FIO‘S 3 and 4 1n stﬂl anefher'

pesﬂ;mn

Fig. 6 1s. an en1ar0*ed detml sectlon 011 a
Jv

Fig. 7 is a detail view partla,lly 1n Sectlon

~ ona line corresponding to line 7—7 of Fig. 6.

o 5170*1*“111‘:2

I‘lﬂ 8 1s.a sectional view o1

tails of the knotter clamp mechamsm
T“l(}

. taﬁls of the wire feed.

 Fig.121is 2 frfwmentarv view partmlly in
-~ section on a line cor respondnw to lme 19

'- _of Flg 11.

7,

a2 line corre-
| ‘-‘-‘pmldnw to line 8—8 of Fig. 6 bhOWlHG de-
15 2T
9 is a detail section on a line corre—'
to line 9—9 of Fig. 8 showing fur-
ther details of the knotter. chmp mechanism.

Fig. 10 is'a detail view partla,lly 154! sect:ton"
~on 11119 10—10 of Fig. 5.. -

Fig. 11 is a frag nenta,ry mew shewmg de-__-

Zi‘);

Serial Noﬂ. 168, 153.

13 is a detail section showmw de—
tails of the cutter and end former.

- Fig. 1415 a fragmentary view showing de-
tails of the spring forming mechanism.

Fig. 15 1s a fr‘wmentary plan view of a
momﬁed embodiment of my invention which

1s adapted for the forming of double heli-

cally eoﬂed sp1 INgS a,nd knottmcr both ends

thereof.
Referring to the dmwnw 1 represents the

main pedestal of the machine supporting the
main feed rollers 2 by means of which the

- wire 3 1s_fed through the guide rolls

against the coiler member 5 WhICh n the" -
70

embochment illustrated is a roll.

T'his cotler roll is movably supported by
a swmgmo arm 6 mounted on the rockshaft

7. This 1"0(:Lshfut is controlled so that the

coler roll 1s swung to properly shape the
spring.  The rocksha it 1s provided with an

arm S carlylnn' an adjustable tappet 9 rest-

1ng on the lever 10 controlled by the cam 11.

These features are of well- known construc-
tion and are not 1llustmted or deﬁcrlbed with
further detail herein. .

In order to properly present the wire I

‘provide a series of straightening rolls 12
Wthh also form no part of this invention.

In order that the end of the stock may be
properly presented to the forming roll fm
each successive spring, I promde a INeans
tor retracting thﬂ ere slightly after the

formed spring 1s severed from the stock.

This T illustrate in Figs. 11 and 12 and com-
prises a clutch carrying arm 14 mounted on

the rockshaft 15 and held yieldingly in its

imitial or forward position by means of the

colled spring 16 connected to the bracket 17
dnd to the frame of the machine.

This arm 14 carries a fixed clutch ] 1aw 18
and a pivoted clutch Jjaw 19 fhspoqed In an

_01)0')::{-:-0 relation to the jaw 18, the jaw 19 bw
ing pivoted at 20 and urged towmd gripping

p031t10n by means of the coiled spring 21.
When the clutch arm 14 is swung to the for-

t11e1 eby I'GIE‘ISH]O‘ the jaw 19. As soon, how-
ever, as the arm 14 swings rearwqrdl‘y the

- spring 91 causes the jaw 19 to engage the

wire 3, thereby clrmvlnﬂ*_the ere rearwwrdly

-~ thr Ounh the feed rolis

’The rockshaft 15 is prowdul Wlth an arm
- 23 coactine with a cam 24 o t

wlnm also CATTIES the cam, 11 so that the

the ghaft 95

oU

65

75

80

85
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10t

‘ward position as shown in Fig. 11 the pivot-
ed jaw 19 engages with Lhe fixed stop 22,

1on
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' ---mevement of these parts 1s plepelly syn-

10

chronized. o

The formed spring is severed by means
- of the cutter 26 coacting with the shear bar
5 27,

‘timed so that the spring 1s severed as the

‘The action of this cutter is properly

spring is completely formed and before the

retracting means 1s actuated.

Tn the embodiment of my invention illus-
trated in FKigs. 1 to 14, the structure is
adapted for.the forming of single helically

coiled springs, one end only of the spring

being Lnotted and the small end of the

- spring being slightly offset at 28 to facilitate
- 15

attachment to the support. This I form at
the time the springs are cut off, the cutter

being provided with a former 29 coacting

~ with the former.30 on the arm 6.

- support such as a wire base or the ]1ke

- tion

- com ipressed to give them the desired °

avoids a second operation in forming the
ends of the springs for mounting on the
The
pitch block 95 is disposed in oper atne rela-
to the forming roll. To “set” the
springs as they are formed I provide an arm
96 having a finger 97 projecting therefrom,
the spring. coils being forced against this
arm after leaving the 'pltLh block :md being
“—‘eL )
y improved knotter mechanism is ar-

rancred to engage the springs prior to the-
severing of the_ formed spring so that the

colls ere_ held 1in proper relation during the
knotting and so that 1t 1s not necessary to
prowde a separate supporting or transter
means for the spring.
nism 1s supported on a pair of horizontally

“disposed ways 31, 32 connected at their outer.

_ends by a spacing block 83, the ways being

T

- The connections for the spleeket to this
shaft 87 are not detailed.

- frame of the machine. 3
S melnber 33 I m()llllt‘ a,.,.shaft 34 ’Whi(ﬁh IS
“driven by a sprocket wheel 35 and a sprocket

mounted at their inner ends on the main

chain 36 from the main driving shaft 37.

The object, 1t will

 be understood, is to drive the shaft 84 in syn-

| movement

chronism with the SpI‘lIlﬂ' forming and cut-
' eff mechanism,

‘The knotter gear 3T, which is ef Well-

50 known design, 1s rotatwelv mounted in a
~coiler member 38. This coiler member has
tollers 39 engamno- the top way 31 and is
_ehdably supported on the carriage 40. that

- 1s, 1t 1s. mounted thereon for hmlted sliding

The carriage 40 is in turn pro:

- vided with 1011ers 41 tmvelmo 011 the bet—
- tom way 32.

RO

- The knotter member 38 has a 10110'11:11(?1111:11-
“opening therethrough to receive the rack 42,
this rack coacting W1th the coiler gear so

- that as the coiler member 18 1eelproeated the

gear 1s rotated to insure the proper position-

~1ng of the coiler, permitting the spring to be

' mthdmwn thereflem and also permitting
the proper pr esentatmn of 1its slot 4‘3 to re-

I‘hlsl

The knotter mecha-

On the spacing

1,682,040

ceive the coils.
44 without teeth and with which the teeth

of the coiler gear slidably engage as shown

in Fig. 7, one tooth 45 of the coiler gear
bemrr cut eﬁ' or shortened as shown in I‘lg

7 50 that the coiler gear is positively held in
the position illustrated while the oear 15 In
sliding enrragement with this p031t1011 ef the

ra,ck. -
On the earlmﬂ'e I mount a pair of coact-

1ng spring gripping jaws 46 and 47, the jaw
46 hawng a palr of coil rests 4;8 and 49
adapted to engage the end coil 50 of the

spring adjacent the end thereof and alﬁo
the adjacent coil 51 of the spring. The jaw
47 15 adapted to clemp the coils in these seats
as shown 1 Fig. 8

better ada,pt them to grip the curved Springs.

~ These jaws are ehdably mounted in the_

carriage 40 for relative movement so . that

they are opened and closed, the Jaws being
_eontrolled by the cam 52, see Iigs. 6 and 8,
The cam 1s slidable thIOllﬂ'h openings in the
jaws.

The cam faces ._13 and 54 coact on

The rack 42 has a p01 tion

70
75

80

The jaws are prefer-
ably formed of %paeed engaging membels to

85

90

the jaws 46 and 47, Iespeetwely These cam

faces are disposed in an opposed relation so

that when the cam is actuated the jaws are

closed ~and when retr acted the Jaws are
opened by the coiled Spring
mounted on the bolt 56 projecting from the

jaw 46 through an arm 57 on the jaw 47,

55 which is

the spring thus aetmfr to separate or epen

the jaws.

To facilitate ad] ustment in talmw up wear
I provide a hardened block 58 CO‘LCtlDO with

RS 11

the cam 52, this block being ad]usta,ble by

means . of the eet screw 59, It will be ob-

served that the jaws are positioned below the

knotter oear and so that the work is carried

“into the knotter cear and prepellv eupperted

during the knottmg operation.

105

On the forward stroke of the eerriaﬂe the _- .

open: jaws receive the spring, the jaws hemﬂ'
closed at the end of the fonvard stroke of
the carriage,

tween the earmaﬂfe and the coiler membel for

limited sliding movement relative -thereto.
This cam member is, during a portion of the
“stroke, locked to the (301161 block by means of
‘the dOG' 63 which is pivoted on the coiler

‘block to engage the notch-like keeper 64 1in-
The dog comes 1n contact
. with a cam 65 dlsenﬂamnﬂ' the coiler member
ThlS dog also serves
as a positive stop' for the coiler membel the
upper way being provided with: a recess stop
cam and -

the cam member

from the cam membe1

shoulder 66, see F]ﬂ' 10, below the ¢
mto whlch the dog is forced by the cam.

The carriage is riciprocated
from the f-‘:haft 34 which 1s provided with a
crank arm 60 connected by the pitman 61 to
the cam member 62 which is mounted be-

1l
15

v

To 1nsure the releasing of the dog on the =

veturn stroke 1 prewde a Spring ple%eed'

plunger 67 Wlth whleh the dow engages. the.._
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spring being put under stress with the parts
1in position shown in Fig. 10 so that on the
return stroke the spring acts to assist in dis-

engaging the dog. This dog is disengaged

L ]

Just prior to the carriage reaching the limit
of 1ts forward stroke so that continued move-

ment atter disengagement of the coiler mem-
ber closes the jaws upon the spring.
This forward movement also brings the
carriage 40 into contact with a stop 68 so
that the cam member is moved forwardly
relative thereto, permitting the cam locking

~dog 69, which is pivoted at 70 on the carriage
and urged to engaging position by the coiled
spring 71, to lock the cam member in jaw.

locking position. - The jaw member is thus

locked to the carriage so that these parts

-

travel together until the jaw member is re-
leased at the rear end of the stroke. .

- The initial movement of the return stroke
carries the spring into the knotted gear and

brings the dog 63 into engagement with the
‘keeper 64 so that the parts all move rear-
wardly together. In this rearward move-
ment, the knotter gear traveling on the rack

1s rotated and the knot formed.
- As the parts near the rear end of the stroke
the .cam locking dog 69 is brought into en-

gagement with the trip 72 thereby releasing

30 the cam and opening the jaws. The knotter

ab

3D

the. spring therefrom. .
- In the embodiment ilustrated T provide a

10

gear 1s at this point positioned by the means
described so that it is possible to disengage

nesting means adapted to remove the springs

from the knotting means and nest them to-

gether. This mechanism comprises a pair

of coacting shifter jaws 78 which are pivot-
ally mounted at 74 on the rockshaft 75.

provided with a pinion 78 driven from a
rack 79. The rear end of this rack is sup-

cam coacting with the pin 82 on the rack,
A spring 83 acts to return the rack to its
retracted position, the cam advancing the

rack to actuate the spring clamping jaws.
The jaws-are opened when in receiving posi-
tion by engagement with the cam 84 which
opens the jaws in position to receive the
knotted spring, as it is carried rearwardly.
“Lhe forward movement of the j aWs, carrying

~them from the cam, allows them to close on

40

65

the formed spring under the action of the
spring 76 so that the spring is carried down-
wardly to the position shown by dotted lines
in Fig. 2 into the nesting rack or holder 85.

1he jaws in this position engage the jaw
- opening cam 86 so that the jaws are opened.

and the spring deposited. -

-~ The nesting rack is provided with a curved

ouide plate 87 at its forward end, the spring

_ ters Patent is:
Lhese jaws are held yieldingly together by
the coiled spring 76 mounted on the bolt 77
carried by the inner jaw and disposed
through the outer jaw. The rockshaft is

‘member, a fixed rack with which said knotter

te open said jaws, a

~member, said dog being disposed to slidably

G

being carried across this plate to be engaged
by the-side members of the rack at the rear
of the plate. The end coil of the spring en-
gaging the rear edge of this plate prevents

the spring being retracted with the return :

movement of the nesting jaws. As succes-
sive springs arve carried into the nesting rack
several springs are pushed along therein as
indicated n Fig, 1. - o o

The cam shaft 80 is driven from a sprocket
83 and a sprocket, chain 89, the driving con-
nection for this sprocket chain 89 to the driv-
ing shaft 87 not being illustrated.

In the modification shown in Fig. 15 T
show my improvements adapted for Jnot-
ting both ends of a double helically coiled

spring shown at 90. The mechanisms, so far

as the knottmg is concerned, are duplicates
ot the knotting mechanism described. The
relation of the parts for the outer knotter

reversed, that is, changed side for side.
in this embodiment the pitman 61 is con-
nected by the elongated wrist pin 93 to both
knotter mechanisms. Equalizing racks 94
are provided to insure simultaneous move-

strain. 3 o
Structures embodying my improvements

are of very large capacity and are relatively !

simple and durable in structure. - I have not
attempted to illustrate or describe various

embodiments or adaptations which I.con-

template, as I believe this disclosure will
enable those skilled in the art to embody or
adapt my improvements as mayv be desired.

Having thus described my invention what
L claim as new and desire to secure by Let-

1. In a wire spring making machine, the

combination of a coiling means, means for -

teeding wire to said coiling means, means

- Tor severing formed springs from the stock.

spacec. top and bottom ways, a carriage

_ _ | traveling on the bottom way and provided
ported on the shaft 80 of the cam 81, the with a pair of spring clamping jaws, a knot-

- ter member coacting with the top wav. said

knotter member and carriage bemnge shidabty

~associated for relative movement, a knotter

gear rotatably mounted on said knotter

member 1s slidably associated coacting witl

i |

“designated generally by the numeral 92 is

(1)

ment of the two parts and relieve the parts of

J i)

105

1[0

115

said knotter gear, said rack having an un- _-

M e,

toothed portion at its rear end, said knotter
gear having a flattened portion coacting
with said untoothed portion of said rack

.("1
whereby the knotter gear is held aeainst

L'-'\-Hh-.

rotation, a Jaw closing cam member slidably

disposed between said carriace and knotter
member for limited movement relptive #o
both, said cam member having driving en-
cagenient with said carriage, springs acting
, a dog pivoted on said
knotter member for locking it to said cam

o

120

150
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10

15

20

30

riage as the k notter member nears

engage the upper way whereby it is held in
'_cnmlslmnunt with said cam member, said way

havine a recess in the side thereof nermit-

ting the disengagement of said dog, a trip-
ping cam for said dog disposed opposite said
‘recess. in said way, actuating means con-

nected to said cam member Wheleby it 1s

actuated to close the jaws after the lmottu

have 1(31@111(1 th

-

member and the carriage
Limit of their forward stro.
carriage yor locking said c:

m membez to said

'Cflru.;s,g,(ﬂ inits jaw actuating position, and

means for releasing said (100 on said car-
s the end
of its stroke whereby the knotted spring 1s
removed from the Lnouel gear and the_ JaWs
are opened.

- 2. In a wire spring making 111;;1(311111(, ‘the
combination of a coiling means, means for
feeding wire to said coiling means, means

for severing founed SPrIngs e om the stock,
spaced
travel
~with a pair of %‘p}t‘l"lﬁ clamping jaws, a knot-

tm) and Dbottom ways, a carriage
ng on the bottom way and Jrovlded

ter member coacting with the top way, said

knotter member and carris oe belng Shdably
~ assoclated Tor relative mov ement a knottel
- gear

rotatably mounted on said Lnotter
membel a fixed rack with which said knotter
member is shidably a&souated coacting with
said knotter gear, a jaw closing cam momber

shidably dlsposed between &ud carriage and

linotter member for limited 11101fement rel-
ﬂtwg to both, said cam member 11‘w1110' driv-
g enoawement with said carriage, springs
:;Lctmfr- o open said jaws, a dog plvoted on
a1d Lnottez member for 101_;111110‘ 1t to said

~ cam member, said dog being dlsposed to shid-

40

-t
iy

G0

. L_,{, -.{.1

“and means ful releasing sald don on said

~with a pair of C«pl ing clamping jaws
~ ter member coac

ably engage the upper way whereby it is

held in enmfreme*lt with 5&1(1 cam member,

said way havmo 2 recess in the side thereof
permitting the d"'%enmwenmnt of said dog, a
tripping cam for said dog disposed oppo-
site said recess in said way, actuating means
connected to said cam member wh 110by 1t
is actuated to close the jaws aiter the knotter

raember and the carriage have reached the
limit of their forward %tl oke, a dog on said

arriage for ﬁckmn said cam munbel_ to
arriage in its jaw actuating position,

carriage as the knotter member nears the

end of its stroke whereby the knotted spring
is removed from the knotter gear and the
jaws are opened. .

- 8. In a wire spring making machine, 111(,
- Cdﬁlblﬂﬂthﬂ of a coiling means, means for
feeding
for severing formed springs f1 om the stock,
‘spacec

’\Tl“{i to said cmhnﬂ means,

t()p and bottom ways, a carriage
ng on the bottom way :;1,11@ plowded

t1avel

ng with the top W ay, sald
lknotter mamber “11("1 carviage being shidably

i %%“m‘"’zfﬁﬁ {m‘ rejative mm*mrmm. Y L}mitm

e, a dog on mld.

means. -

, a knot-

1,682,949

cear rotatably mounted on'- said - Lnotter

membel a. fixed rack with which said knot-

ter member is slidably associated coacting
with said knotter gear, said

ter gear having a flattened portmn coacting

rack having an
untoothed portion at its rear end, said lcnot- |

70

with saild untoothed portion of said rack

whereby the knotter gear is held against
rotation, a jaw closing cam member qhdably
cisposed between aid carriage and knotter
member for limited movement relative to
both,
Hagﬂment with
to open said jaws, a dog
knotter member for lockmﬂ 1t to
member, a tripping cam for said dog
ating means connected to said cam member

said carriage, springs dCtlIl“‘

whereby it is actuated to close the j jaws after
the knotter member and the carriage have

reached the limit of their forward 5t1*01{e, a
dog on said carriage for locking said cam

sald cam member having driving en-

pi ivoted on ald'
satd cam
,actu-

75

30

member to sald carriage in 1ts jaw ¢ qc,tuqtmq‘ '

[0 Sltmnj and means tor releasing said dOU'_

on said carriage as the knottm member nears
the end of 1ts stroke. |

combination of a colling means, means for
feeding wire to said 00111110' means, means

ior'severmfr formed springs “from the stock,

spaced top and bottom ways, a carriage trav-
cling on the bottom way and prowded with

a pair of spring clampmfr jaws, a knotter

member  coacting with- the top way, said
lnotter member and carriage being slidably
assoclated for relative movement a knotter
oear rotatably mounted on said knotter mem-
ber a fixed rack with which said knotter
member is slidably associated coacting with
sald knotter gear, a jaw closing cam member

shidably dl%posed between said carriage and

knotter member for limited movunent rela-
tive to both, said cam member ha,vmtr dln—
nge enfrafrement with said carriage, springs
acting to open said jaws, a dog plvoted on
satd lmottel member for lockmﬂ 1t to said

cam member, a tripping cam for sald ‘dog,
-actuating means-connected to said cam nem-

ber Whewby it is actuated to close the jaws

after the knotter member and the carriage

have reached the limit of their imward
stroke, a dog on saxd carriage for lock"nﬂ*
said cam member to said carriage in its jaw

actuating position, and means ’rm releasing -

said don' on said  carriage as the knoitm
nmmber nears the end of ts strolke. '
In a wire spring making machine, the
combm*‘mon of a coiling means, a recipro-
cating cairiage prov ided with spring clamp-
Ing: jaws, a 1601procat1nﬂ knotter membm

Qs nocnted with qald carriage for limited 101-.-

ative movement, a ]:IIlOttE‘,I gear mtmaw
mounted on Qald knot’tel mumber a fi\ed
rack coacting with said knotter . 0*611“ saicl

' -1;;101{ having an untoothed portion at its rear.

endl, Sm] I{nntter geny hmmg a ﬂm,‘tmwd

o
4. In a wire spring making machme the _

164

10

11

- 120

125
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' port:t(n coactmn* with said untoothed por-
“tion of said rack whereby the knotter gear
1s held against rotation, a jaw actuatnm

member operatively as obn*e& with saud car-

riage and knotter member for limited move-

ment relative to both and having driving

‘engagement with said carriage, a dog for
locking said jaw actuating member to said

nattw member, a tl‘lppll]f} cam for said
dog, actnating mefms connected to said jaw
actmtmfr member whereby it is actuated to

~ close Lhe jaws after the knotter member and

- forward stroke, a dog for loekmg said 1 jaw
actuating memLer to sald carriage, and
means for relea ASINg sald carriage dog;, for

_.,
Y|

the carriage have reached the limit of their

- the purpose. L‘pemﬁed

ah

6. In a wire spring. makmn‘ machine, the

combination of a coiling means, a recipro-

cating carriage provid led with spring clamp-

INg jaws, a 1emprocatmn* knotter member

asbocmted with said carriage for limited rel-

ative movement, a Inotter gear rotatably
mounted on ald knotter me*nber a
ack coacting with said knotter G*ear 2 jaw
acmatznﬂ'- member operatively associated
with smd carriage and knotter member for

111111ted movement relative to. both and hav-

~ing driving engagement with said carriage,

40

a d00 for 1001{1110’ said jaw actuating member
to sald knotter member a tripping cam for

- said dog, actuating means connected to said

Jjaw actuating member to said carriage, and
means for: releasmﬂ* said carmage dog, for

40

jaw actua‘tmfr member whereby it is actuated

to close the. jaws. after the knotter member
and the carriage have.reached the limit of
their forward Stroke a dog for locking said

the purpose spemﬁed

In a wire spring makmw machine, the

ombmatlon of a coiling means, a recipro-
cating carriage provided with sprmo‘ clamp-

Ing jaws, a remprocatmﬂ* knotter associated

with said. carriage tor limited relative move-
“ment, a jaw actuatmg member operatively

~assoclated with said carriage and knotter

- for Iimited movement relatwe to both and
~having driving engagement with said car-

50
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60

- stock, a remprocatma knotter, a

65

riage, a dog for locking said jaw actuating
member to said knotter. a tripping cam for

said dog, a dog for locking said jaw actuat-

mng member to smd carriage, means for re-
leasmﬂ' sald carriage dog at the end of the

return stroke of the carriage, and actuatmg

ber. | |
8. In a wire qprmo' makm{r machine, the
combmmtmn of coiling means, means for
feedino wire to said 00111110' means means
for severing the formed springs from the

ine transier member operatively associated
with. said knotter for limited independent
reciprocating movement, means for actuat-
Ing said transfer-member whereby 1t 1s actu-

Teeding wire to
Tor severing the formed springs from the

a fi Y_e(:]_

means connected to sald Jaw actuatmg mem-

remprocat-'

S

ftted to engage the formed spring prior to
the severing of the same from the stock and
delivering ‘the same into operative relation
to the Imotber means for actuating the knot-

ter to form the knot during the 1etum move-

ment of the Lnotter means for limiting the
movement of said jaws relative to the knot-
ter on the return stroke thereof so that the
knotted spring is released from the knotter,
and a second transfer member receiving the
knotted spring from said knotter transfer
member. | |

9. In a wire spring makmg machme, the
combination of a 00111110' means, means for
sald: coﬂmcr means,

stock, a remprocatmo' knotter, a reciprocat-
Ing transfer member operatlvely associated

with said knotter for limited independent
reciprocating movement, means for actuat-
g said transfer member whereby 1t 1s actu-
ated to engage the formed spring: prior to

the severing of the same from the stock and

delivering the same 1nto operative relation
to the lmotter and means for actuating the

knotter to torm the knot durmﬂ' the return |

movement of the knotter. |
10. In a wire spring making chhme, the
combmatwn of coiling means, a reciprocat-

mg knotter, a remprocatmg transfer mem-

ber operatively associated with said knotter

for limited independent. reciprocating move-
sald - transfer

ment, means for actuating
member whereby it 1s actuated to deliver the
same into operative relation to the knotter,

means for actuating the knotter to form the
knot durmo* the return movement of the

knotter means for limiting the movement of

said jaws relative to the knotter on the re-

turn stroke thereof so that the knotted

spring 1s released from the knotter, and a
second transfer member receiving the knot-

ted spring from sald knotter transfer mem-

ber.

11. In a wire. sprmn' malﬂnﬂ' machme,, the
combination of cmlmg means, a reciprocat-
ing knotter, a reciprocating transfer member
operatively associated with said knotter for
limited mdependent reciprocating move-
ment, means for actuating said “transfer
member whereby 1t 1s actuated to deliver
the same into operative relation to the knot-
ter, means for actuating the knotter to form
the knot during the return movement of the
knotter, and means for limiting the move-
ment of said i 1aws relative to the knotter on
the return stroke thereof so that the knotted
spring is releaesd from the knotter.

12. In a wire spring making machine, the

combmatlon of coiling means, a reciprocat-

Ing knoftter, a remprocatmﬂ' transfer mem-

ber operatwely associated with said knotter

for limited independent reciprocating move-
ment, means for actuating said transfer
member whereby 1t is actuated to deliver

means
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the same 1nto operatwe relation to the knot- _
ter, means for actuating the knotter to form

the knot during the return movement of the
knotter and "a second transfer member re-

celving the. knotted spring from said lmotter
tmnsfer member.

13. In a wire spring making machme the
combination of coiling means, a 1601pmcat-
ing knotter, a reciprocating transfer member
oper a,twely associated with said knotter for
limited 1ndependent - reciprocating move-
ment, means for actuating said transfer
m(,mber whereby it is actuated to deliver the

‘same into operative relation to the knotter,

and means for actuating the knotter to k01m
the knot duri Ing the retu_m movement oi

the knotter.,

14. In a wire sprmcr makmﬁ' 111*1011111@j the_

combination with spring coﬂmﬂf means, of a
knotting means comprising a 1'@01promtmfr
knotter member carrying a knotter gear, a
rack coacting with said gear
member is reciprocated, said rack having an

untoothed portion at 1ts rear end coactmfr

with said gear to hold it against rotatlon
JAWS mounted to reciprocate with said knot-

“ter member and having a limited movement
independent thereof whercby the jaws may

be advanced to grip the formed spring and

operatively associate the spring with the

knotter gear while the knotter member 1s at
the forward end of 1ts stroke, and means for
releasing said jaws atter the knot has been

formed in the spring.
15. In a wire spring malﬂno‘ machme,, the

-(:ombma,twn with spring 0011111{:" means, of

a knotting means comprising a reciprocat-
ing knotter member carrying a knotter gear,
a rack coacting with said gear as the lnot-
ter member is remprocated jaws mounted to
reciprocate with said knotter member and
having a limited movement independent
thereot whereby the jaws may be advanced

to grip the formed spring and operatively
~assoclate the spring

_ with the knotter gear
while the knotter member 1s at the forward
end of its stroke, and means for releasing
sald jaws after the knot has been lolmed

in the spring.

16. In a wire spring makmcr ma,chme the
combination with spring 00111110‘ means, of a
reciprocating knotter, jaws mounted to ve-

'01procate with said knotter member but hav-

- 111(3"
56

‘a limited movement independently
the1 eof whereby the jaws may be advanced
to grip the formed spring and operatively
associate the spring with the knotter gear
while the knotter member is at the i'mward
end of its stroke, and means for releasing
sald jaws after the L.not has been formed

in the spring. - |
. The comblnatmn W1th ) coﬂer mecha-

msm of means for severmg the formed

spring from the stock, 2 1‘00]1)1‘*0031:11‘10' knot-

-~ ter, means for actuatmg said knott ter dur-

as the knotter

1,682,949

ing the reuproc‘ltmg movement thereof

means for transferring the sprmﬂ' from the '_

coiler to the knotter comprising jaws adapt-
ed to grip the formed spring prior to 1ts
being severed from the stock and to support

the same 1n coacting relation to the knotter,
and means for opening said jaws at the end

ot the return stroke of said knotter.

8. The combination with a coiler mecha-.

n_ism, of a reciprocating knotter, means for

actuating said knotter during the recipro-

cating movement thereof, means for trans-

ferring the spring from the coiler to the

knotter comprising jaws adapted to grip
the formed spring and to support the same
In  coacting relation to the knotter,

the return stroke of said knotter.
19. The combination with a coiler mecha-
nism, of a reciprocating knotter, means for

and
“means for opening said jaws at the end of __

S

85

actuatmfr sald knotter during the recipro-

cating
transfer ring the spring from the coller to
the knotter. -

20. In a wire spring maklnfr machine the
combination of a spring tormmcr means,
a knotter comprising a rotatmg knotter
member, a reciprocating support therefor,
means for rotating said member
such reciprocating movement and means for

movement thereof, and means: for

0}

duI‘lIlﬂ" -

[);... .
L
L ¥

transferring the spring from the coiler into

operative relatlon to sald rotatmg knottmfr |

member.

21. In a wire spring makmo' machme, a

coiler, o reciprocating knotter and means

torengaging the bottom and an ad]ftcent coil

of the spring while in-the coiler and prior
to 1ts being severed from the stock and for

poszttlonmcr the spring in operative re]atwn -

to said knottmg means.
22. In a wire spring makmﬂ' machme, a
coiler, a reciprocating L.notter and means

L0

for en{rawma the spring and for positioning

the same n 0perat1ve relation to sald knot--

ting means.

23 In a wire sprmO' maklnﬂ' machlne a

114

coiler, a reciprocating knotter, means for re-

ciprocating the knotter to and from the
coller to receive the springs, and means for
actuating the coiler to knot the spring dur-

ter

coiler, reciprocating knotting means,
means for transferring a spring from. said
coiler to said knotting means and supporting

11hH

ing the Iempmcatmg movement of the Lnot-

24. In a wire qprmo* mahmg machme a
and :

120

the spring in operatwe relation to said knot-
ting meang during the reciprocation thereof.

. 25. The combination with a coiler, a knot-
ter mounted for reciprocating movement
operatwely associated with said coiler to re- .

125

celve the springs thmefrom, sald knotter :

being actuated : during - 1ts remprocatlno'
1]]()?(‘111£‘Ilt to form the ]{Il()t . T
26. Thﬂ combmatlon with a cmler a mov—

1380
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ably mounted knotter operatively associated
with said coiler to receive the springs there-
from, and means for actuating said knotter
to knot. the spring while the knotter is in
motion. ) o o _
- 27. The combination with a coiler, of a
movably mounted knotter operatively asso-

~clated with said coiler and provided with

JO

1o

203

- -
.y’
-
Iy |

a0

- forming

means whereby the knot is formed during

the movement of the knotter.
- 28. The combination with a coiler mecha-

nism, of a reciprocating knotter, means for
transferring the spring from the coiler to

the knotter, means for releasing the spring

at the end of the return stroke of the knot-
ter, a nester comprising a nesting rack, a

rockshaft provided with a pinion, a pair of

opposed jaws pivotally  mounted on said
rockshatt to swing into said rack, a spring

for urging said jaws yieldingly together,
said jaws being positioned so that the knot-

ted spring is carried between them. at the
end of the work stroke of the knotter, means

for opening said jaws when in receiving and
In_ delivery position, a rack coacting with
said pinlon, and means for reciprocating
said rack timed with the movement of said
knotter.. | |

29, The combination with a coiler, of a

reciprocating knotter operatively associated
therewith and. provided with means for
the knot during the retracting

- movement of the knotter, a nester compris-

R

1ng a nesting rack provided with an out-
wardly curved guide plate at its front end, cperatively associated with said coiler to re-

-celve the springs therefrom, said knotter

~ a rockshait provided with a pinion, a pair
‘ot opposed forwardly diverging jaws pivot-

- ally mounted on said rockshaft, a spring for
urging said jaws yieldingly together, said

49 Jaws being positioned so that the knotted

spring is carried between them at the end

~ of the work stroke of the knotter, cams posi-

b0

‘tioned to open said jaws when they are in re-
ceiving and in delivery position, a rack co-

acting with said pinion, and means for re-
ciprocating said rack timed with the move-
ment of said knotter. R |

30. The combination with 'akcc}ilerg of a

reciprocating knotter operatively associated

therewith and provided with means for
forming the knot during the retracting

movement of the knotter, a nester compris-
g a nesting rack, a rockshaft, a pair of

‘opposed forwardly diverging jaws pivotally

wounted on said rockshaft, a spring for

urging said jaws yieldingly together, said

jaws being positioned so that the knotted
spring 1s carried between them at the end

- of the work stroke of the knotter, cams posi-

GO

tioned to open said jaws when they are in

recelving and in delivery position, and

‘means ior actuating said rockshaft timed
with the movement of said knotter.

' 81. The combination with a coiler. of a

mova.ble knotter operatiirely- assoclated with

end of the stock as said cutter is

sald coiler, a nester comprising a nesting

rack, a rockshaft, a pair of opposed for-
wardly diverging jaws pivotally mounted on

satd rockshaft, a spring for urging said
jaws yieldingly together, said jaws heing po-
sitioned so that the knotted spring is de-
livered between them by said knotter, cams

positioned to open said jaws when they are

in recelving and in delivery position, and
means tor actuating said rock shaft timed
with the knotter. | |

32. The combination with a coiler, of a
movably mounted knotter operatively asso-
ciated with said coiler and provided with
means whereby the knot is formed during
the movement of the knotter, a nester com.
prising a ne:ting rack. sprino CNEaging jawsz

oscitlatingly mounted to swine into said

rack, and means for opening said jaws when
in recelving and discharging position.

33. The combination with a coiling
means, a_reciprocating knotter operatively
asscelated with said coiler to receive the
springs therefrom and acting to knot the
springs on the reciprocation of the knotter,
a nesting means comprising a transfer mem-
ber to which the knotted springs are de-

livered by said knotter, a nesting rack to

which gaid springs are delivered by said

transter member, and synchronized operat-

ing means for said coiler, knotter and trans-

ter member.

34, Lhe combination with a coiler, a knot-
ter mounted for reciprocating movement

being actuated during its reciprocating
movement to form the knot, and a transfer
member to which the knotted
livered by said knotter, said coiler, knotter
and transfer member being provided with
synchronized driving means whereby their
actuation is timed. |

39. The combination with a coiler, a mov-
ably mounted knotter operatively associated

with said coiler to receive the springs there-
from, means for actuating said knotter to

knot the spring while the knotter .is in mo-

tion, and a transfer member to which the

knotted spring is delivered by said knotter,
. 36. In a spring forming machine, the com-

S0

Of:

5813

spring is de-

107

1]{1

115

bination with feed rollers, a coilling member

against which the wire is fed by said roll-
ers, means tor severing the formed Springs
comprising a reciprocating cutter, a shear
block, coacting forming members on said
snear block and cutter for conforming the
actuated,

‘means tor retracting the stock after the
tormed spring has been severed comprising

a pivoted arm provided with a relativelv
ixed clutch jaw over which the stock passes
to said feed rollers, a coacting spring
pressed pivoted jaw carried by said arm.,
means tor oscillating said arm timed with

L
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130
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“coacting forming

a

sald cutter, and a tappet adapted to dis-
CnEage the pivoted cluteh jaw when sad

clutch arm 1s m 1t<; normal position.

37. In a spring forming machine, the com-

_bm&tlon with feed 1011@:1“8; a (,0111110' member

against which the wire 15 fed by 5fL1d roilers,
means for severing the ior mud SPrings com-
prising a 10(,11*)1“0(3*1’51110 cutter, a shear block,
members on sald Qhea,r
block snd cutter fm_ Confmmmn* the end of
the stock as said cutter is actuated and
means for retracting the stock .‘Ltter the

- formect %plmn has been severed.

38. In a spring forming machine, the com-
bination with wire feed means, a colling
member mamsﬁt which the wire 1s Jed means
for retracting the stock after the iouned

~ spring has bem severed comprising a pivoted

AL

arm provided with a relatively fixed clutch

jaw over which the stock passes to said feed
rollers, a cmctmﬂ spring pressed pivoted e

jaw C'lll"leo by s 2idl arm, means for oscillat-
ine said arm t1med with the sever INg Mmeans,

and a tappet ada pfed to disengage the pwot-
- ed clutch jaw when. said clutch arm 18 1n

- its normal position.

39. In a spring forming mflc,hme the com-
bination with wire feed means, a coiling
member against which the wire 1s fed, and
means for retr acting the stock after Lhe
formed spring has been severed.

1,682,049

40. The combmatwn n a sprmg formmg'
means comprising a wire feed means, a form-
ing member, and a pitch member, of an arm

dlgposed 1n spa(,ed opposed relation to said
pitch member and against which the coils of
the springs are successwely thrust as they are
formed whereby the coils are partially com-

pressed, sa'd arm being promded with- a

coil engaging finger. | .
41. The combination in a spring formmcr
means comprising a wire feed means, a

40)

forming member, and a pitch member, of

an arm dlsposed in spaced relation to Sa,ld
pitch member and with which the coils of

the springs successively engage at points
'511b5t{mt1a11y removed from the pitch mem- -

4,

ber as they are formed whereby the cmls

are partially compressed. _ -
49. The combination with a coﬂed spring

Ltwnly associated with said spring form-
are bnccesswely forced against the member

the point of engagement of the springs with
said member bell'lﬂ‘ substantially removed

from the coil J‘mmmﬂ means So that the -

colls may be placed under- compressmn 'by
sald member.

hand

In witness Whereof I have hereunto set my'

. CORBAN' H ZILER.

50

forming means of an arm-like member op-

“ing means so that the coils of the springs
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