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Patented Jan. 30, 1940 

UNITED STATEs 

2,188406 

PATENT OFFICE 
2,188,406 

MIACENE FOR FORMING SPRNGS 
Frank J. Horton, Detroit, Mich, assignor to The 
Murray Corporation of America, a corporation 
of Delaware 

Application August 12, 1935, Serial No. 3505 
Cams. 

The present invention relates to the formation 
of springs, and more particularly to the forma 
tion of flat springs which are longitudinally 
arched, and Which embody a plurality of sinu 
ous lateral turns. 

It is an object of the present invention to pro 
vide a method and machine for making Springs 
Which include a longitudinal arch of predeter 
mined radius and a plurality of sinuous lateral 
turns. 

It is a further object of the present invention 
to provide a machine for forming a succession of 
sinuous lateral turns in spring stock. 

It is a further object of the present invention 
5 to provide a machine for forming a longitudinal 
arch of predetermined radius in spring stock. 

It is a further object of the present invention 
to provide a machine as above stated, and em 
bodying mechanismito simultaneousy introduce 
sinuous lateral turns and longitudinal arching 
into spring stock. 

It is a further object of the present invention 
to provide a machine of the last mentioned type 
in which the forming mechanism comprises a 
rotatable forming wheel having extendible fn 
gers Spaced in accordance With the desired Spac 
ing between lateral turns of the springs, and 
embodying arms movable axially of the wheel 
to wind the springstock about the forming wheel 
fingers. 

It is a further object of the present invention 
to provide a machine for forming stock into 
springs, and embodying mechanism to condition 
the Spring Stock for treatment by mechanism of 
the type stated aboVe. 

It is a further object of the present invention 
to provide a wire forming machine embodying 
supplementary mechanism to modify the radius 
of the longitudinal Spring arch, as preset by the 
above stated forning mechanism. 

It is a further object of the present invention 
to: provide a machine for forming springs in 
Which spring stock is.fed continuously through 

I the machine and embodying mechanism to cut 

t) 

the completed spring stock to lengthsembodying 
any Selected number of lateral turns. - 

It is a further object of the present invention 
to provide springstock cutting mechanism, for 
use separately or in combination with a spring 
forming machine as above stated, embodying cut 
ting knives adapted to cut the spring stock at 
any desired point along, lateral turns formed 
therein. - It is a further object of the present invention 
to provide cutting mechanism for cutting to 

I the line 5-5 of Fig. 3; 

(C. 153-2) 

lengths springs of the above stated type and 
embodying means to accurately position the 
spring stock with respect to the cutting edges. 

It is a further object of the present invention 
to provide cutting off mechanism for spring stock 5 
of the above stated type, constructed to selec 
tively cut at either end of the lateral turns. 

It is a further object of the present invention 
to provide cutting-off mechanism for spring 
stock and embodying improved driving mecha- 10 
nism therefor. * '' 

It is a further object of the present invention 
to provide cutting of mechanism of the last men 
tioned type and embodying an improved form of 
automatic clutch between the driving source and 
the cutting head. . 

' It is a further object of the present invention 
to provide a machine for converting spring stock 
into longitudinally arched springs having spaced 
lateral turns, including mechanism forcutting 20 
off predetermined lengths of Such spring stock, 
and embodying improved means to operate the 
forming and cutting off mechanism in timed re 
lation. 

It is a further object of the present invention 2 
to provide a wireforming machine of the last 
mentioned type, in embodying means to readily 
adjust the machine to provide for cutting off dif 
ferent lengths of completed spring stock. 
Other objects and advantages of the present 80 

invention appear in the following description 
and in the appended claims. , , 
Claims to the improved cutting off mechanism 

per se are presented in applicant's copending 
application, Serial No. 250,612, fled January 12, 35 
1939, and assigned to the same assignee, as the 
present application. ' 

In the drawings, throughout which corre 
sponding reference characters are used to desig 
nate corresponding parts, ', ' : - , '' 

Fig. 1is a view in frontelevation of a spring 
forming machine embodying the presenti inven 
tion; cº , ": : , 

Fig. 2 is a fragmentary top plan view of a pre 
ferred form of auxiliary device for conditioning 45 
the spring stock for treatment; , 

Fig. 3 is a top plan view, with certain of the 
parts broken away of the structure illustrated in 
Fig.1; , 

Fig. 4 is a view in vertical section taken along. 50 
the line 4-4 of Fig. 1; i:::: 

Fig. 5 is a view in vertical section taken along. 

40 

gés avevinvertical section taken along 
the ne 6-8 of Fig. 5; - : . 
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Fig. 7 is a top plan view of a completed spring 

illustrative of the product of the machine of the 
present invention; 

Fig. 8 is a view illustrating a length of Spring 
stock, having the longitudinal curvature and lat 
eral turns provided by the machine of the pres 
ent invention, and in condition to be cut to 
length; A 

Fig. 9 is a view in rear elevation of the struc 
ture shown in Fig. 1 and illustrating particularly 
the timing mechanism and the drive mechanism 
for the cutting off elements of the presentin 
vention; 

Fig. 10 is a fragmentary view in vertical sec 
tion of an improved clutching device which may 
be used to control the cutting head; 

Fig. 11 is a view in vertical section taken along 
the line il-f l of Fig. 10; 

Fig. 12 is a view in horizontal section taken 
along the line f2-2 of Fig. 10; 

Fig. 13 is a view taken along the line 13-3 
of Fig. 12; 

Fig. 14 is a view taken along the line 4-4 
of Fig. 10; 

Fig. 15 is a detailed view of the cutting knives 
forming part of the cutting off mechanism: 

Fig. 16 is a view in vertical section taken along 
the line i 6-6 of Fig. 15; and 

Fig. 17 is a view corresponding in generalto 
Fig. 15 and illustrating a cutting off action at 
opposite ends of lateral turns. 

In the form illustrated, the spring forming 
machine of the present invention is designed 
particularly to form springs of the type discosed 
and claimed in the Kaden Patent No. 2,002,399, 
granted May 21, 1935. Such springs are of the 
fiat type, are arched longitudinally about a ra 
dius Which either exceeds or is less than the 
radius of the spring when put to use, and in 
clude a plurality of sinuous lateral turns. 
Springs of this character have the character 
istic of retaining their resiliency and of return 
ing to their original shape, even though tempo 
rarily bent in use into an arch of opposed ra 
dius. As will be apparent from an understand 
ing of the present invention, however, many of 
the features thereof are applicable to the for 
mation of springs having other structural 
features. 
In the form illustrated, the improved machine 

of the present invention comprises, generally, 
spring stock conditioning elements, elements for 
forming the spring stock into longitudinally 
arched, laterally turned formation, elements for 
modifying or reforming the longitudinal radius 
of curvature and elements for automatically cut 
ting off the completed spring stock to desired 
lengths. The spring stock is fed continuously 
through the above enumerated elements in the 
order named, which are driven in continuous 
timed relation. 

In the illustrated form of the present inven 
tion, the conditioning elements, which are dis 
posed to act upon the unformed spring stock 
just prior to its delivery to the forming mecha 
nism, comprise a series of grooved rollers be 
tween which the spring stock is passed, and 
which act to straighten the wire and relieve 
stresses therein. Thestraighteners may comprse 
a series of rollers and cooperating opposed blocks 
spaced in the direction of feed of the spring 
stock, which straighten the stock. If desired, 
the rollers may be staggered somewhat So that 
as the stock passes between them it is subjected 
to a mild working by being flexed in opposite 

2,188,406 
directions. Preferably, and as illustrated, One 
straightening unit is provided to act in One plane 
and a succeeding unit is provided to act in a 
plane normal to the first mentioned plane. 

After passing through the straightening mech 
anism, the straight spring stock passes through 
suitable guides and is then passed partially 
around the periphery of a forming wheel, in 
the course of Which passage the sinuous lateral 
turns and the longitudinal arch are formed in it. 
The forming wheel preferably comprises a cir 

cular member driven in step by step movement 
by suitable driving mechanisn described herein 
after. The forming Wheel also includes two 
series of radially disposed forming fingers, the 
tWo series of fingers being spaced axially of the 
Wheel a distance equal to the desired length of 
lateral turn of the spring stock. The fingers 
in each series are angularly spaced on the pe 
riphery of the wheel a distance double the width 
of the desired lateral turns in the completed 
spring stock. The fingers of the two series are 
staggered With respect to each other, the fingers 
of one series being provided to form the turns 
at the other side of the completed spring stock. 

Suitable camming mechanism is provided to 
eXtend and retract the fingers outWardly from 
and into the forming Wheel. Each finger reaches 
an initial forming point in the retracted condi 
tion, and is there extended to cooperate With 
the spring stock. Just prior to the extending 
movement of such finger, one of a pair of fold 
ing cams engages the spring stock and folds 
it aXially of the forming wheel to a position 
past Such One finger. The extended finger and 
cam are in vertical alignment, and the finger 
retracts the cam against the force of a spring 
bias. The eXtended finger retains the spring 
stock in the position in which it is moved by 
the cam. The forming Wheel is then indexed 
one more step, bringing the next finger of the 
other series to the initial forming position. At 
this time, the other of the folding cams engages 
the spring stock and folds it axially of the 
forming wheel but in a direction opposite to 
that of the first folding movement. This fold 
ing movement brings the spring stock past such 
last mentioned finger which is then extended 
to retain the wire in the folded position. The 
next indexing movement of the forming wheel 
brings another finger of the first series into 
operating position, at which time the first fold 
ing cam folds the Spring stock past such finger, 
after Which Such finger is extended to retain 
the stock. In this manner, the folding cams 
swing back and forth successively in timed re 
lation to the indexing of the forming wheel and 
Wind the spring stock about the successively 
extended fingers. In the form illustrated, the 
spacing between the respective fingers and the 
radius of curvature of the turned portions of 
the successive turns of the Stock is Such that 
the straight portions of the respective turns are 
parallel to each other although, as will appear 
from further description, other relationships are 
possible. 

Suitable guide mechanismis provided adiacent 
the forming Wheel to retain the spring stock in 
engagement with the periphery of the forming 
Wheel, so that the forming wheel is advanced as 
the spring stock is longitudinally arched about 
a radius substantially equal to the radius of the 
forming Wheel. This guiding mechanism causes 
the spring stock to follow the forming Wheel 
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through substantially one-quarter revolution 
thereof, after whichit is released from the forn 
ing wheeland is directed by suitable gudding 
mechanism to a reforming Wheel Which, in cer 
tain applications of the machine, is desirable to 
still further reduce the longitudina radius of 
curvature of the spring stock. After the spring 
stock is released from the forming wheel, the ex 
tended fingers are suitably retracted into the 
forming Wheel, by mechanism illustrated as com 
prising a cam which forces the fingers invard 
ly against an outWard spring bias. 
The reforming or reducing mechanism may 

be arranged in various Ways, and asillustrated, 
comprises a forming wheel, suitably driven in 
accurate timed relation to the movement of the 
first forming wheel, and which is provided With 
a plurality of spaced tooth-like projections which 
are spaced to cooperate with the spaces between 
turns of the springstock, and advance the stock. 
Mechanismis provided to cause the spring stock 
to follow the curvature of the reforming Wheel 
throughout a portion of a revolution thereof. 
The continuous length of spring stock, longi 

i tudinally arched and laterally folded, as above 
stated, is fed by the reforming or reducing wheel 
directly to the cutting-off mechanism, Which, as 
illustrated, comprises a cutter having two pairs 
of spaced cutting edges, the edges of each pair 
being spaced apart substantially the width of each 
lateral turn, and being disposed to cutina direc 
tion parallel to the straight portions of each turn. 
One pair of cutting edges operates at one side of 
the spring and the other cutting edge operates at 
the other side of the spring, so that completed 
springs having either an odd or an even number 
of turns may be produced. 
The cutting off mechanism is driven in ac 

curate timed relation to the step by step move 
ments of the initial and reducing forming Wheels 
under control of a series of timing gears which 
are replaceable. The driving mechanism for the 
cutting head also includes an improved form of 
cutting head clutch actuated by the timing mech 
anism, and by which the cutting head may be 
connected to a continuouslyrotated member. For 
each cutting operation, the cutting head is 
clutched to the driving forcelong enough to effect 
a complete reciprocation thereof, after which 
the clutch automatically releases and is not again 
rendered effective unti the desired number of 
lateral turns ofspringstock, as determined by the 
timing mechanism, has passed by the cutting 
head. 

Conditioning mechanism 
Considering the above mentioned elements in 

more detail, and referring first to Fig. 2, the 
springstock 30 is fed from any suitable source of 
supply (not shown) to conditioning mechanism 
comprising a pair of mutually normal straighten 
ing units 32 and 34 respectively. Unit 32 is il 
lustrated as comprising two series of parallel 
rollers 36, disposed in staggered relationships, 
each roller being opposed by a cooperating 
presser block 38. The position of the rollers 36 
as Well as of the blocks 38 is adjustable by ad 
justing studs 40. Mechanism of this type is 
well known, and it will be understood that as the 
stock 30 is fed between the successive rollers, it 
may either be straightened, or may also be 
flexed somewhat and, hence, mildly Worked. The 
unit 34 is preferably a duplicate of the unit 32, 
but is disposed to act upon the stock 30 in a 
plane normal to that effected by unit 2. Both 

3 
units 2 and 4 are supported on a bracket 2 
rigidly secured to the frame 44 of the forming 
machine in any suitable manner, The stock 30 
emerges from the units 32 and 84 in substan 
tiallystraight form, any curvature given the 
stock by the supply mechanismº (not shown) be 
ing eliminated therefrom. 
After leaving the straighteners, the stock 

passes through a first guide 45, secured to frame 
4 by a stud 47, and through a second guide 46 
similary secured to frame 44 by studs 4 (Fig. 1). 

Forming mechanism 
Referring particularly to Figs. 1, 3, 5 and 6, 

the forming mechanism comprises generally the 
forming wheel designated as a whole 50, mounted 
for rotation about a horizontal axis, a pair of 
fclding , arms 54 and 56 pivotally mounted for 
swinging movement transverse to the path of 
movement of stock 30 around Wheel 50; and a 

. guide 49 secured to the machine frame by studs 
5, which guide serves to retain the laterally 
folded stock in peripheral engagement with Wheel 
50 and thereby introduce a longitudinal arch in 
the stock. R 

As best shown in Figs. 5 and 6, wheel 50 com 
prises a ring-like element 60 to which side plates 
62 and 64 are suitably secured, as by studs 66 
andi 68. Two series of regularly spaced radial 
openings are forned in ring 60, each opening in 
one series accommodating a finger 70, and each 
opening in the other series accommodating a 
finger 72. The fingers '70 and 2 of the tvo series 
are staggered, so that in traversing the periphery 
of Wheel 50, the fingers of the two series alternate 
in regularly spaced relationship. The fingers 70 
are disposed on oneside of a vertical central plane 
through wheel 50, and the fingers of 72 are dis 
posed on the other side of such vertical central 
plane. Each finger 70 and 2 slides relatively 
freely in the associated radial opening in ring 60, 
outvard movement thereof from ring 60 being 
limited by a stop pin 74, fitted into each finger 
and disposed for movenent in a cooperating ra 
dial recess formed in ring 60. The inner ends 
of each of the fingers 0 and 2 is chamfered to 
provide opposite cam surfaces 76, for coopera 
tion with a stationary cam member 78, the pe 
riphery of which includes a raised cam portion 
80, disposed to be engaged by the cam surfaces 
T6 of the fingers 70 and 72, and extend such 
fingers. The relation is such that during the 
travel of a finger of either series from the posi 
tion designated a in Fig. 5 to a position designated 
b in the same figure, such finger is maintained in 
an eXtended position, in which the outer end 
thereof extends a predetermined distance be 
yond the periphery of ring 60; and during the 
remainder of the travel of such finger, it is 
enabled to occupy a retracted position, in which 
the outer end is substantially flush with the 
periphery of ring 60. A suitable retracting cam 
8 secured to the machine frame is provided for 
engagement by the fingers to effect the retract 
ing thereof. 
Cam 8 is non-rotatably secured upon a shaft 

82, by a key 84. One end of shaft 82 is non 
rotatably secured by a key 83 in a support 85 
Which may form a portion of the machine frame. 

\The other end of shaft 82 is supported in the 
boss portion 86, forming part of end plate 62. 
Preferably, and as illustrated, shaft 82 is hol 
lowed out to form a lubricant duct 83. 
End plate 62 includes the integrally formed. 
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boss portion 86, mentioned above, Which is ro 
tatably supported in the bearing 90, Which may 
form a part of the machine frame and to the 
outer end of which a worm Wheel 92 is non 
rotatably, secured by a key 94. Plate 50 in 
cludes a similar boss portion 95, rotatabuy sup 
ported in a bearing 97 which may also form a 
portion of the machine frame. 
Suitable intermittent or step by step motion is 

imparted to worm wheel 92 through a worm 94 
supported for rotation by a shaft 96 Which, as 
best shown in Figs. 1 and 3, also carries a helical 
gear 98. Gear 98 mates with a corresponding 
helical gear 100, supported for rotation by a main 
drive Shaft 02. Shaft f02 also carries a third 
gear 04, suitably driven by a cooperating pin 
ion 06. Pinion 06 is secured upon a shaft 0, 
continuously driven by a main driving motor 08 
through a suitable belt ?i and pulley 2. Shaft 
96 is Suitably Supported in the machine frame 
portion il 4 within ball bearing unit il 6 and l'8, 
and it Will be understood that Shaft f02 may be 
correspondingly Supported Within the machine 
frame. 
The respective teeth of worm gear 94 are given 

a lead only throughout a portion of the periphery 
of the Worm. With this arrangement, as Will be 
understood, continuous rotation of worm 94 in 
response to the continuous rotation of drive Shaft 
02 and the intermediate gearing as above de 

Scribed, effects rotation of Worm Wheel 92 only 
during the portion of each revolution of Worm 
gear 94 that the teeth of the latterare given a 
lead. Accordingly, continuous rotation of Worm 
gear 94 results in an intermittent or step by step 
mOvement of Worm Wheel 92, and consequently 
of the forming Wheel 50. 

It Will be understood that the driving relation 
between forming wheel 50 and drive shaft i O2, is 
Such that each step by step movement of form 
ing Wheel 50 moves a finger such as 2 of one 
Series one step from the initial position shown as 
a in Fig. 5, and brings the next finger, such as 
70, of the other seriesto such initial position. 

Referring particularly to Figs. 1 and 3, folding 
arm 56 is of the bell crank type, pivotally con 
nected by a pin 20 to a standard 22, Which may 
be secured to the machine frame portion 44 in 
any suitable manner, as by the studs 124. The 
outer end of one of the arms of bell crank 56 is 
provided with a boss portion 26 in which a cam 
2 is slidably supported, and is biased down 

Wardly to an extended position by a spring i 21. 
The shank 23 of cam 127 extends upwardly 
through an opening formed in the top of boss 
portion 26, and receives a lockingpin 25 Which 
is disposed in a groove in the upper surface of 
boss 26. Pin 25 prevents rotation, limits down 
Ward movement, of cam 2. Cam 27 functions, 
as later described, to Wind the stock about the 
fingers 72. The outer end of the other arm of 
bell crank 56 is forked and is universally con 
nected to the forked end of a connecting rod 32 
of suitably adjustable length by pins 28 and 30. 
The other end of connecting rod 32 is pivotally 
connected by pin 34 to crank arm 40, which is 
Secured for rotation by the Outer end of a Shaft 
42, the opposite ends of which are suitably jour 

nalled in the machine frame within the bearing 
bosses 44 and 46. Shaft 42 carries a gear 150 
Which mates With a Smaller gear i52, carried on 
the previousy described continuousy driven 
main drive Shaft 02. 
With this construction, it Will be understood 

that in response to the continuous rotation of 
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shaft I02 and crank arm t40, bell crank 56 is 
intermittently svvung inwardly from the position 
illustrated in Fig. 3 to a position in vertica align 
ment with the initial forming position of the 
fingers 72. The timing relationship is such that 
bell crank 56 is brought to the inner or operating 
position and begins return'movement from such 
position, just slightly in advance of the move 
ment of a finger 2 into the initial forming 
position. 
The Other bell crankarm 54 is identical in con 

struction With bell crank 56 and includes the 
forming cam f50. Arm 54 is universally con 
nected to a connecting rod i 53 which is in turn 
universally connected to a crank arm 54, con 
tinuously driven by shaft 142. It will be noted 
that crank arms i 40 and 54 associated with bell 
Crank 56 and 54 respectively are spaced 180º 
aparti, so that arms 54 and 56 swing invardy and 
outwardly in alternate relationship. The timing 
of arm 54 is Such, accordingly, that cam 50 is 
brought to the position illustrated in Fig. 3 and is 
Slightly retracted therefrom, just slightly in ad 
Vance of the novement of a finger 70 to the 
initial position designated a in Fig. 5. 
With reference to the operation of the forming 

elements, as above described, a forming operation 
of Spring stock 30 is begun by feeding such stock 
through the previously described roller leveler 
elements 32 and 34, through the guides 45 and 46, 
and bringing the leading straight end of the stock 
between and past sufficient of the extended fin 
gers 10 and 72 of forming wheel 50, to prevent 
Withdrawall of the stock from between the fingers 
in response to the operation of the first of the 
forming cams 27 and 50 to operate and form 
an initial bend. In the form illustrated, the 
stock is drawn from the supply source and 
through the roller leveler units 32 and 34 by the 
action of the forming mechanism. Preferably, 
therefore, in beginning a forming Operation, the 
roller leveler adjusting screws 40 are withdrawn 
Sufficiently so that the straight stock 30 may be 
freely passed through these units and connected 
to the forming mechanism. After the machine 
has been placed in operation, the roller levelers 
may be tightened down. It will be understood 
that the initial output of the machine may be 
discarded by cutting it away at a point between 
the forming mechanism and the cutting off 
mechanism, - 

, It Will also be understood that the machine 
normally operates upon a continuous length of 
Wire and that an unusual starting operation of 
the above described character is necessary only 
Where a free end is introduced to the machine. 
It has been found desirable in the practice of 
the present invention, accordingly, to interrupt 
the operation of the machine prior to the exhaus 
tion of one supply, so that the free end of such 
Supply may be suitably connected as by butt 
Welding to the leading end of the next Supply of 
straight stock. 
Upon the starting of the machine, and with 

the Straight spring stock 30 passing between 
guide 49 and the periphery of wheel 50, and be 
tween the two rows of fingers 70 and 72, it may 
be assumed that bell crank 54 rotates to the posi 
tion illustrated in Fig. 3, during the course of 
Which movement the spring stock 30 is engaged 
and a portion thereof carried With cam i50. 
Shortly after the arrival of cam i 50 at the posi 
tion illustrated in Fig. 3, and before a substan 
tial retracting or return movement thereof has 
Occurred, an indexing movement of Wheel 50 oc 
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cursbringing a pin 7 to the initial position 
designated a in Fig. 5. In the course of this in 
dexing movement Such pinismoved to the ex 
tended position by camportion 80. This extend 
ing movement of pin TO occurs while it is under 
and in alignment with cam 50, and forces cam 
50 to slide upwardly within the end of arm 54. 
he eXtending movement of pin 0 also brings it 

, into position in which it is effective to retain the 
O 

s 

O 

stock 30 in the position in which it is moved by 
can 56, thus forming the initial lateral turn in 
the stock. v 

During this initial bending movement the free 
end of Spring stock 30 may be expected to swing 
to a position in which it bears against the inner 
side of the finger Onext in advance of the finger 
Just moved to extended position. The free end 
ispreferably set far enough around wheel 50 so 
that in forming the initial turn the free end is 
prevented from moving from between the fingers. 
The return movement of arm 54 is accom 

panied by an invard, counter clockwise rotation 
of the other arm 56, in the course of Which the 
cam i 27 associated therewith engages and forms 
a turn in stock 30 similar to the turn previousy 
formed by cam 50, but opposite thereto. Just 
prior to the beginning of a retracting movement 
of can 2, an indexing novement of Wheel 50 
occurs, in the course of Which a finger 2 ismoved 
to a position underneath cam 27 and is simul 
taneously extended, forcing cam 27 upwardly 
Within its supporting boss 26. The thus ex 
tended finger 2 retains the turn in stock 30 
formed therein by the movement of cam 2. 

During the return or clockvise motion of cam 
27 which is begun, as described, during the ex 

tending novement of the finger 2, an invard 
movement of cam 50 is again in progress, as a 
consequence of Which a turn is again formed in 
the straight stock 30, and at the conclusion of 
which another or succeeding finger 70 ismoved to 
the initial position, and is extended to retain the 
turn. i - i 

It will be evident, therefore, that the cams 
i 50 and 27 form alternate and opposite turns in 
the stock 30, and that at the conclusion of each 
cam movement a finger TO or 2 is moved to the 
initial position and extended to retain the stock 
in folded formation. 
The guide 49 serves to retain the stock 30 down 

upon the fingers '70 and 2 and causes the folded 
stock 30 to follow the curvature of the surface of 
Wheel 50. Simultaneously With the formation 
of the lateral turns in stock 30, therefore, a lon 
gitudinal arch is also introduced therein, the 
radius of which is determined by the radius of 
Wheel 50. The laterally folded and longitudinaly 
arched stock, having the curved turn ends c (Fig. 
7) and the straight turn portions di is permitted 
to leave the Surface of forming Wheel 50 at the 
point designated b in Fig. 5, at which point the 
guard 49 terminates. The stock tends, as will be 
understood, to assume a substantial circular form 
as shown in Fig. 8. As shown in Fig. 1, the thus 
released stock is next led through the reforming 
and cutting off mechanism. 
AS Will be evident, the length of each lateral 

turn is equal to the axial Spacing between the 
successive series of forming fingers. Also the 
radius of curvature of the curvedi portion of each 

i turn is determined by diameters of the forning 
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fingers and by diameters of the forning cams 50 
and 27. Similarly, it will be evident that the 
spacing along the length of the Spring stock be 
tween each successive lateral fold is determined 

5 
by the periphera spacing between the fingers of 
the respective sèries. . . 

Reforming mechanism 
As stated above, the illustrated embodiment of 

the present invention provides a reforming mech 
anism for the purpose of reducing the radius o 
curvature of the longitudinal arch of the spring 
Stock, as formed therein by the above described 
forming mechanism. In the formillustrated, the 
reforming mechanism also has the function of 
providing a positive feed of the spring stock to 
the citting of mechanism, the feed thus provided 

O 

being in timed relation to the movements of the 
above described initial forming mechanism. 

Referring particularly to Figs. 1 and 4, the re 
forming and indexing Wheel IT0 is secured to a 
shaft f72, which is suitably journaled in the 
frame portions T4 and 76, and the outer end of 
which also carries a spur gear B. Gear B 
mates with a gear 180, which is secured to a shaft 
182. Shaft f82 is suitablyjournaled in the frame 
portions 84 and l'86, and carries a worm wheel 
88 Which meshes with an indexing worm gear 
90 which is similar in construction to the previ 

ously described indexingworm gear 94, associated 
With forming Wheel 50. Worm gear 90 is con 
tinuousy driven from sprocket l9f through the 
mating bevel gears 92 and 194 and the mating 
Spur gears 196 and f98. Gear 9 is secured to 
the shaft 93, which also carries worm gear 190. 
Gears 92 and 96 are secured upon the same 
shaft l99, which is suitably journalled in the 
machine frame, and Spur gear 98 and sprocket 
9 are secured upon a common shaft 200 suit 
ably journalled in the machine frame. Sprocket 
l9li is continuousy driven by motor 08through 
chain 202 and a cooperating sprocket 204, Which, 
asbest shown in Fig. 3, is mounted on the end of 
the previously described shaft I07. A fly wheel 
203 is preferably mounted on the outer end of 
shaft 200to stabilize the operation during a cut 
ting action, described later. 
Through this system o gearing, the continuous 

rotation of shaft 200 results in an intermittent 
or step by step movement of reforming and index 
ing wheel '70. The relationship is such that 
reforming and indexing wheel f70, and the previ 
ousy described forming wheel 50 are indexed at 
the same rate. It will be noted that a positive 
drive is provided between both indexing Wheel 50 
and shaft 10, and indexing and reforming Wheel 
70 and shaft 10 (Fig. 3). 
The periphery of indexing wheel 70 includes a 

plurality of tooth-like projections 20, the width 
of and Spacing between each of which is deter 
mined between the spacing between adiacent lat 
eral turns in the spring stock. The projections 
20 are positioned near the axial center of the 
periphery of wheel 70, and the peripheral por 
tions on each side of the projection 20 are cut 
away below the level of projection 20, to accom 
modate the turned end portions of the lateral 
turns in the Springstock. 
The Spring stock 30 is retained in engagement 

With and caused to follow the periphera curva 
ture of indexing Wheel 70 during its passage 
therearound by a belt 22, which passes partially 
around wheel '70 overlying the stock 30, and 
which also passes around three idler pulleys 24, 
26 and 28. Belt 22 is illustrated asformed or 
a single piece with openings cut thereinto accom 
modate the teeth 20 on Wheel '70. Alterna 
tively, a pair of Spaced belts may be used, and it 
Will be also understood, that while frictiona is 

S 

O 



O 

5 

O 

relied upon in the illustrated form, to drive belt 
22, a toothed belt may be used. The idler pul 
leys 24 and 26 are suitably, rotatably supported 
within the machine frame, and theidler pul?ey 
28 is slidablymounted on a slide 220 Which rides 
in guides 222 formed in the machine frame. An 
adjusting stud 224 is provided to fix the position 
of slide 220 With respect to the machine frame. 
Pulley 28 is so positioned that its periphery is 
engaged by the stock 30 before reaching the in 
dexing Wheel. 0. As Will be evident particularly 
from Fig. 1, by sliding idler pulley 28 to the 
right or to the left, an adjustment of the point on 
the periphery of indexing wheel 70 at which 
stock 30 first engages it may be made, This ad 
justment correspondingly determines the portion 
of the periphery of wheel 70 which the stock 
is caused to follow and thus constitutes an adjust 
ment to determine the degree of change in the 
radius of curvature of the longitudinal arch in 
stock 30 Which is effected by passing it over th 
indexing Wheel TO. 

Cutting of mechanism 
Referring to Figs. 1 and 4, the stock 30 is fed 

by the indexing and reforning Wheel () and 
the associated parts, directly over an anvil 227 
associated with the cutter 226. Cutter 226 is se 
cured to a block 228 Which is guided in a verti 
cally reciprocating path between guides 234 and 
236 which may form part of the machine frame. 
Block 228 is pivotally connected to a pitman 232 
bypin 230. The guide 234 is Secured to the frame 
by studi 238 and is thus conveniently removable 
therefrom. As described hereinafter, the driving 
mechanism for Cutter 226 is arranged to provide 
intermittent cutting movement thereof in timed 
relation to the passage of stock 30 over anvil 
22. The spacing between cutting movements is 
determined by the length of spring stock desired 
in each spring section, measured in lateral turns 
of Spring Stock. 
Referring further to Figs. 1 and 4, andalso to 

the detail Figs. 15, 16 and 17, cutter 226 includes 
the two Spaced downwardly projecting cutting 
portions 20 and 242, the opposite lateral faces 
244 and 26 of Which, respectively, are ground to 
provide cutting edges. The cutter 226 also in 
cludes the two spaced downwardly projecting 
guide portions 248. Anvil 227, suitably supported 
on the machine franne in a horizontal position, is 
provided with the openings 250 and 252 which 
accommodate the cutting and guide portions of 
cutter 226. These openings are separated by a 
guide 25 Which Serves to guide the downward 
movement of cutter 226. As shown in Fig. 1, 
the machine franne may be apertured at 256 to 
provide a chute to permit the cut-away portions 
of stock 30 to fall to a collecting vessel. 
As shown by the comparative views, Fig. 15 

and Fig. 17, the cutting portion 240 is disposed 
to cut away the curved portion c at one side of 
stock 30, and the cutter portion 242 is disposed to 
cut away the curved portion c at the other side 
of stock 30. As Will be understood accordingly, 
in cutting sections of spring stockhaving an even 
number of turns, the Successive cutting actions 
Will be effected by one of the cutting portions 240 
and 22, and the other cutting portion will be 
ineffective. In forming sections of spring stock 
having an odd number of lateral turns, the cut 
ting portions 240 and 242 Will be alternately ef 
fective. During an effective cutting movement, 
each of the cutting portions 240 and 242 cuts 
through the spring stock 30 at two points each 
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near the end of adiacent spaced portions d of 
the stock, so that the completed sections ofspring 
stock al terminate in straight sections. During 
an ineffective cutting movement, the cutting por 
tion 24 and 242 passes between the spaced por 
tions d, but does not engage the spring stock 30 
on either side. As the cutter 226 advances down 
Wardly to effect a cutting action, the guides 248 
Which extend below the cutting edges, first enter. 
between adiacent straight portions of the stock 
and center it with respect to the cutting edges. 
With reference to the driving mechanism for 

cutter 226, and referring particulary to Figs. 1, 
10 and 4, the previously mentioned pitman 232 
is provided at its upper end with a split bearing 
260, which rotatably receives the eccentric 262 
which is formed at one end of the horizontal 
shaft 264. Shaft 254 is supported in a bearing 
266 which may be formed in the machine frame, 
and may be selectively clutched to the previousy 
mentioned continuousy rotating gear i 96. 

Referring to Figs. 10 through 14, the clutch 
comprises a clutch bar 268 having a forward 
curved portion 20 and a rearwardly extending 
shank 272, which is guided for horizontal recipro 
cating movement between guides 274 which may 
be secured to the machine frame by studs 275. 
A lever 26 whichiskeyed to a shaft 278 is dis 
pOSed to enter a recess 280 forned in slide 272 to 
impart the reciprocating movement to clutchbar 
268 in response to the timing mechanism as de 
scribed belloW. 
The forward concave portion 270 of clutch 268 

is provided with the two concentric concave re 
cesses 282 and 284, which meet to form a shoul 
der 286, which is normalto the axis of bar 268, 
but Which is curved as shown in Fig. 13 to pro 
vide a cam action for the abutment 290 which 
eXtends outwardly from the locking pin 29. 
Locking pin 29l, which includes the dog 292 and 
the shank 294, is slidably received in a longitudi 
nal recess formed in sleeve 296. Sleeve 296 is 
also longitudinally slotted to accommodate the 
abutment 290. The shank 294 of locking pin 29 
is cored out to receive and form a seat for one 
end of a biasing spring 297, the other end of Which 
is Seated against the inner end of the recess 
formed in sleeve 296. 
The shoulder or hub portion 300 of gear 96 

is provided with a plane surface 302 in which is 
cut the cam shoulder 304, the face of which is 
parallel with the axis of hub 300. The portion 
306 which adjoins cam shoulder 304 is parallel 
With the surface 302 and the portion 308 is a 
graduated cam surface which rises from the level 
of the surface 306 to the level of the surface 3o2. 
The parts are shown in Fig. 12 in the un 

clutched or released position, in which dog 292 
of locking pin 29 is retained in the retracted po 
sition by the engagement between abutment 29o 
and the cam surface 286 formed in the clutch 
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bar 268. With the parts in this relation, the con 
tinuous rotation of gear 96 and the hub 30o 
thereof is ineffective to impart rotation to sleeve 
296. Withdrawall of the clutch bar 268, as con 
trolled by the timing mechanism described below, 
however, moves cam shoulder 286 out of the path 
of abutment 290, releasing locking pin 291, the 
dog 292 of which accordingly is moved to the 
right as viewed in Fig. 12 to a position in which 
it engages the flat portion 302 on the Surface of 
hub 300. Rotation of hub 300 occurs in a clock 
Wise direction as Viewed in Fig. 14, so that dog 
292 is first traversed by the flat portion 302 and 
then by the graduated portion 308, which per 
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mits dog 292 to move to the right as viewed in 
Fig. 12 into the path of the cam S04, the further 
rotation of driving gear 196 also drives sleeve 
296 and consequently, shaft 264; uponwhich sleeve 
296 is secured, The rotation ofshaft 264, as Will 
be understood, effects a cutting movement of the 
cutter 226. , . 
The withdrawal of the clutchbar 268 is mo 

mentary only. At the time of the return of 
clutch bar 268 to the position illustrated in Fig. 
12, however, abutment 290 associated with lock 
ing pin 29l is out of the range of the cam shoul 
der 286, so that such return movement of clutch 
bar 268 does not affect the position of locking pin 
29. Tovard the conclusion of One complete revo 
lution of sleeve 296 and locking pin 29, however, 
abutment 290 moves into engagement with the 
inwardly curved portion 30 of cam shoulder 286. 
Further rotation of abutment 290 causes it to ride 
along the shoulder 286 and gradually withdraw 
locking pin 29 from engagement with the vert 

. cal cam shoulder 304 associated with hub 300. 
The parts are sorelated that the release of lock 
ingpin 29 occurs after sleeve 296 has made 
substantially one complete revolution. Sleeve 
296 and consequently the cutterhead 226 and 
the associated parts are brought promptly to rest 
upon the release of the locking pin 29 by a 
continuously applied brake 32 which encircles 
sleeve 296, and is non-rotatably secured by the 
engagement between the adjusting studi 34 anda 
portion 36 of the machine frame. 

Referring particularly to Figs. 4 and 9, the 
previousy described crank 276 which effects the 
reciprocation of the clutch bar 268. is suitably 
supported in the machine frame on shaft 278 
which also carries a connecting crank arm 320 
to Which a downwardly extending connecting rod 
322 ispivotally connected by pin 324. The lower 
end of rod 322 is universally connected to a boss 
326 formed at the end of a rock bar 328, whichis 
pivotally supported within the machine frame 
on a shaft 330. The other end of rock bar 328 
is formed to provide the inwardly extending lug 
332 which is disposed to co-operate With a cam 
334 formed on the periphery of a timing Wheel 
336. Forming Wheel 336 is supported for rota 
tion by a shaft 338 which also carries a timing 
gear 340. Timing gear 340 meshes with a cooper 
ating gear 342, which in turn meshes with a 
third gear S. Gear is keyed to the previ 
ousy described. shaft i82 which is given step by 
step movement by the worm gear 90 (Fig. 4). 
It Will be recalled that the reforming and in 
dexing, wheel 170 is also directly driven in re 
sponse to the step by step movements of shaft 
82, so that the timing mechanism and the in 

dexing Wheel are driven Synchronousy. It Will 
also be recalled that Shaft l'82 is driven in timed 
relation to the step by step movement of the ini 
tial forming Wheel 50. 
The shaft 350, upon Which the intermediate 

timing gear 342 is supported is carried on a tri 
angular plate 352, the position of which is ad 
justable and which may be locked in any desired 
position by a locking stud. 354. The timing gears 
340 and 342 are retained on their associated 
shaftsby nuts 34 and 343 andare thus readilly 
removable. It will be understoodthat by remov 
ing both gears and repositioning the adjusting 
plate 352, gears of different gear ratios may be 
substituted for the gears 340 and 342. 
In operation, each successive step by step 

movement ofshaft i82 Which is effective to move 
index wheel 70 far enough to advance spring 

stock 30 through the machine the width of one 
lateral turn, and Which accompanies a corre 
sponding movement of the initial forming Wheel 
50, moves timing wheel 336 through a predeter 
mined angle, depending upon the gear ratios of 
the gears 340, 342 and 344. 
number of such step by step movements, which 
represent the passage past the cutting of mecha 
nism of a selected length of spring stock, the 
sloping forward edge of cam 334, associated with 
timing wheel 336, is moved into engagement with 
the lug 332 associated with rock bar 32. This 
action pulls rod 322 downwardly, as viewed in 
Fig. 9, and effects, through cranks 278 and 20 
a retracting or withdrawing movement of clutch 
bar 268. As cam 342 movespastlug 332, rockbar 
328 is released, and push rod 322 is permitted to 
resume its illustrated position under the influence 
of the restoring spring 350, one end of Whichy 
bears against crank 20 and the lower end of 
which is seated against a stationary support 32. 
The momentary withdrawall of clutch bar 2, 
however, as previously described, is effective to 
clutch the cutting mechanism to the continuously 
rotated drive gear 96 to effect a complete recip 
rocation of cutterhead 226, during which the 
stock 30 is cut Öff. As Will be evident, the initi 
ation of the clutching action occurs during the 
progress of a step by step movement of the tim 
ing mechanism, and consequently of the indexing. 
Wheel i0, so that the stock 30 is in movementat 
the time. The completion of the step by step 
movement, hoWever, occurs before the cutter 
head 226 enters into engagement.with the stock, 
so that the stock is at rest at the time of Such 
engagement. Similarly, the cutting action is 
completed and the ascending movement of the 
cutter head begun before the next step by step 
movementis initiated. 
As Will be understood, the cut of lengths of 

completed Spring stock may be discharged from 
the machine in any suitable manner. Illustra 
tive guide mechanism 30 is illustrated in Figs. 1, 
4 and 9 in position to receive the completed stock. 
As Will be noted guide 370 follows substantially 
the free curvature of the completed stock, So that 
such stock falls freely therethrough. 

Operation as a uhole 

To summarize the operation of the machine as 
a Whole, the straight spring stock 30 is fed 
through the straighteners 32 and 34 (Fig. 2), by 
the successive swinging movements of the folding 
arms 54 and 56. The folding arms 54 and 56 al 
ternatelyswing inwardly and outWardly, carrying 
the cams 27 and 50 associated therewith (Fig. 
3) into engagement With the Spring stock 30 and 
forming opposite turns therein. The forming 
wheel 50 moves in step by step timed relation to 
the swinging movements of folding arms 54 and 
56 and the completion of a folding movement by 
either cam i 27 or50 is followed by an outward 
movement of a cooperating finger 72 or 70 to 
retain the stock in the folded position. The suc 
cessive step by step movements of the forming 
wheel 50 carry the folded stock around the pe 
riphery thereof as retained by the stationary 
guide 49, sothat as the stock 30 is passed around 
Wheel 50, the lateral turns and the longitudina 
arch are simultaneousy forned therein. 
The laterally turned and longitudinally arched 

stock is permitted to fall aWay from the initial 
forming Wheel 50, after which the extended fin 
gers are automatically retracted by cam ?i in 
readiness for the next action thereof. The re 
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leased stock is led around the reforming and in 
dexing wheel 170, the longitudinal radius of curv 
ature being reduced, if desired, in accordance 
with the positioning of the guide wheel 20 (Figs, 
1 and 4). Thereforming and indexing Wheel T0 
is driven in timed relation to the movement of 
the initial forming wheel 50, and feeds the stock 
directly between the cut of anvil 22 and the 
cutter 226. 
After the passage past the cutter 22 of a se 

lected length of completed springstock, including 
either an odd or an even number of latera turns, 
the timing mechanism including gears 240, 242 
and 244 (Fig. 9) effects a withdrawing movement 
of clutch bar 268 (Figs. 10 through 14), This 
Withdrawing movement releases clutch pin 29, 
Which accordingly moves dog 292 into the path 
of the continuously driven cam hub 300. Fur 
ther movement of shoulder 300 permits locking 
dog 292 to move into the path of the clutching 
cam shoulder 304. Upon the engagement of 
shoulder 304 with dog 292, the cutter head shaft 
264 is driven by the continuouslyrotating gear 
I 96 and causes cutter 226 to descend, cut of the 
stock 30 and rise to its initial position. At the 
conclusion of Such cutting movement, dog 292 is 
cammed out of engagement with shoulder 304 by 
the cooperation between abutment 290 and the 
cam shoulder 286 formed in clutch bar 268. Up 
on such release, the cutter head shaft 264 is 
promptlybrought to rest by the continuously act 
ing brake 32. 
Although a specific embodiment of the present 

invention has been described, it will be evident 
that various changes in the form, number and 
arrangement of parts may be made therein with 
in the spirit and scope of the present invention, 
as defined in the appended claims. 
What I claim is: 
1. A Spring forming machine comprising, in 

combination, a first forming element operable to 
form a longitudinal arch of predetermined diam 
eter in spring stock, a second forming element 
operable to modify said longitudinal arch, means 
for operating said first and second elements 
in timed relation, and cutting off means oper 
able in timed relation to said forming elements 
and positioned to cut said stock into sections of 
predetermined length after it is acted upon by 
said second forming element. 

2. A machine for forming springs from spring 
stock comprising, in combination, an intermit 
tently rotated forming member, folding cam 
means intermittently movable into cooperative 
relation with said forming memberto introduce 
sinuous lateral turns in said stock, and means 
for retaining saidi turned stock in peripheral en 
gagement with said memberto introduce a lon 
gitudinal arch therein. 

3. A spring forming machine comprising, in 
combination, intermittently movable arm means 
for forming successive lateral turns in spring 
stock, an intermittently novable forming Wheel 
rotatable past Said arm means for retaining said 
turns in said stock, and means for retaining said 
turned stock in peripheral engagement With Said 
memberto introduce a longitudinal arch therein. 

4. A spring forming machine comprising, in 
combination, a rotatably supported forming 
Wheel, two series of fingers extending radially 
from the periphery of said forming Wheel, an 
arm associated with each of said series and mov 
able transversely to the plane of rotation of said 
Wheel for cooperating with said fingers to forma 
series of sinuous, lateral turns in springstock, and 
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means for operating sald arms in successive al 
ternate relation and in timed relation to said 
Wheel. 

5. A spring forming machine for forming a 
succession of sinuous, lateral turns and a longi 
tudinal arch in spring stock comprising a pair 
of alternately movable folding arms for forming 
said turns, an intermittently operable rotary 
member associated with saidarms for retaining 
the said turns in said stock, and means for re 
taining said turned stock in peripheral engage 
mentwith said memberto introduce a longitudi 
nal arch therein. 

6. A spring forming machine, comprising, in 
combination, a movably mounted feed member 
having an arcuate surface for advancing spring 
stock through the machine, means cooperating 
With said feed memberto form a succession of 
lateral turns in the stock, and means stationarily 
mounted adiacent said arcuate surface acting to 
retain the turned stock in engagement with said 
arcuate surfaceso as to forma longitudinal arch 
in the stock. 

7. A Spring forming machine, comprising, in 
combination, an intermittently rotatable feed 
member having an arcuate surface for advancing 
Spring stockthrough the machine, intermittently 
Operable folding cammeans for cooperating with 
the feed memberto form a succession of lateral 

I turns in the Stock, and means for retaining the 
turned stock in engagement with the arcuate sur 
faceso as to form a longitudinal arch therein. 

8. A Spring forming machine, comprising, in 
combination, a movably mounted feed member 
having an arcuate surface for advancing spring 
stock through the machine, means cooperating 
with said feed member to form a succession of 
lateral turns in the stock, means stationarily 
mounted adiacent said arcuate surface acting to 
retain the turned stock in engagement with said 
arcuate surfaceso as to form a longitudinal arch 
in the stock, and a forming element operable in 
timed relation to said feed member and positioned 
to receive the turned stock and modify said lon 
gitudinal arch therein. 

9. A Spring forming machine, comprising, in 
combination, a movably mounted feed member 
having an arcuate surface for advancing spring 
stock through the machine, means cooperating 
with said feed member to form a succession of 
lateral turns in the stock, means stationarily 
mounted adiacent said arcuate surface acting to 
retain the turned stock in engagement with said 
arcuate surfaceso as to forma longitudinal arch 
in the stock, and cut off mechanism operable in 
timed relation to the operation of said feed mem 
ber and disposed to cut said turned stock into 
predetermined lengths, each cutting operation 
being effected adjacent the fold between suc 
cessive said lateral turns. 

10. A Spring forming machine, comprising, in 
combination, an intermittently rotatable feed 
member having an arcuate surface for advancing 
springstockthrough the machine, intermittently 
Operable folding cam means for cooperating with 
the feed memberto form a succession of lateral 
turns in the stock, means for retaining the turned 
stock in engagement with the arcuate surface 
so as to form a longitudinal arch therein, anda 
forning element operable in timed relation to said 
feed member and positioned to receive the turned 
stock and modify said longitudinal arch therein. 
1. A Spring forming machine, comprising, in 

combination, an intermittently rotatable feed 
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memberhaving an arcuate surface for advancing 
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springstockthrough the machine, intermittenty 
operable folding cammeans for cooperating with 
the feed memberto form a succession of lateral 
turns in the stock, means forretaining the turned 

5 stock in engagement with the arcuate surface 
so asto forma longitudinal arch therein, and cut 

of mechanism operable in timed relation to the 
operation of said feed member and disposed to 
cut saldi turned stock into predetermined lengths, 
each cutting operation being effected adiacent 
the fold between successive said latera turns. 
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