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Patented June 15, 1954 

UNITED STATES 

2,681,085 

PATENT OFFICE 
2,681,085 

APPARATUS FOR CHANGING THE CONFIGU 
RATION OF THE END CONVOLUTIONS OF 
SPRING COILS FOR, CUSHIONS, MAT 
TRESSES, AND THE LIKE 

David A. Levine, Swampscott, Mass., assignor to 
Spring Unit Development Co., Lynn, Mass., a 
partnership composed of David I. Levine, Sara, 
Lisson and Anne Melen, as copartners 
Application July 13, 1949, Serial No. 104,542 

(C. 140-105) 5 Claims. 

This invention relates to apparatus for form 
ing coil Springs of the type utilized in the manu 
facture of mattresses and cushions, and, in par 
ticular, is concerned with apparatus for perform 
ing, as a last step in a coil spring forming oper 
ation, a bending operation to change the con 
figuration of the end convolutions of the coil from 
a Spiral configuration, as it comes from the con 
Ventional coil-forming machine, to more nearly 
circular configuration. 
The apparatus is thus adapted, in an auto 

natic operation, to form a coil of the type de 
Scribed and claimed in my co-pending applica 
tion Serial No. 34,937, filed June 24, 1948 now 
Patent No. 2,641,758, issued June 9, 1953. 
Coil-forming machines are universally used 

by Spring manufacturers to form coils. These 
machines are generally of the type shown in 
Patents Nos. 1,681,728 or 1851,540 and form suc 
cessive lengths of wire coiled springs which are 
knotted at each end to form closed end convolu 
tions. The mechanical operation results, how 
ever, in the inherent formation of end convolu 
tions which are each of non-uniform radius, as 
shown in Fig. 16 of Patent No. 1,851,540. 
My aforesaid co-pending application describes 

a hand tool for bending the end convolutions so 
that they will have a uniform radius throughout 
Substantially their entire extents except adjacent 
the knots. It is the purpose of the present inven 
tion to provide an attachment for conventional 
coil-forming machines So that this operation is 
performed automatically as a last stage in the 
coil-forning operation. 
To this end, the attachment of this invention : 

includes operating parts which are driven off 
the main drive shaft of the coil-forming machine 
and in timed relation thereto, so that as a coil 
is at the last Station of the conventional machine, 
a preceding coil is at the Supplemental attach 
ment station and being Subjected to the end con 
volution configuration changing operation. The 
Spring of changed end convolution configuration 
is ejected from the attachment as the next Spring 
formed by the machine is fed to the attachment 
Station. 
The attachment with incorporated mechanisin, 

together with its relation to conventional parts 
of a coil spring forming machine is illustrated in 
the accompanying drawingS wherein: 

Fig. 1 is an end elevation of the attachment; 
Fig. 2 is a side elevation thereof; 
Fig. 3 is a cross-sectional view taken along the 

line 3-3 of Fig. 1; 
Fig. 4 is a plan view of certain parts of the 
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2 
device showing the relation of stations of the ap 
paratus; 

Fig. 5 is an enlarged cross-sectional detail 
taken along the line 5-5 of Fig. 4; 

Fig. 6 is an enlarged cross-sectional detail 
taken along the lines 6-6 of Fig. ii; and 

Fig. 7 is an end view partly in elevation, and 
partly in cross-section taken along the lines f 
of Fig. 6. 
A and B represent two parallel beams of a 

conventional coil-forming machine which Sup 
port, for reciprocal travel, a carriage C (Fig. 2) 
from which is suspended a coil grab D utilized 
to pick up a coil at one station and transfer it 
to the next where the jaws of the grab D are 
opened to release the coil, the carriage then re 
turning to pick up the next coil. All this is Well 
known structure and Operation. 
My novel attachment includes two parallel 

stationary plates and 2 which are Suspended 
from and extend downwardly from the beans 
A and B respectively. The springs are adapted 
to be moved by the grab D between holder plates 
0 and 2 by the motion which is the usual eject 

ing motion of the conventional machine. 
Flanking the plates and A2, as shown in 

Fig. 1, are two upstanding reinforced angle 
frames A and 6, each of which is bolted to the 
top of an arm of a bifurcated frame 3 Supported 
on a pedestal 20. 
Each angle frame 4 and 6 has extending in 

Wardly therefrom and fixed relative thereto an 
upper and lower dowel 22 and 24, respectively, 
and accommodates a split ring bearing 26 to forril 
a journal for the outer end of a shaft 28. 

Fixedly secured to the inner end of the right 
hand shaft 28 are two pins 39 and 32; and to the 
inner end of the left-hand shaft 28, two pins 35 
and 36. 
As shown more clearly in Fig. 7, the shafts 28 

also have fixed thereto plates 34 held for re 
ciprocal motion therewith by screw-held Split 
locking elements 29 and 3 which surround shafts 
28 and extend into annular recesses 33 in Said 
shafts. The plates 34 have upper and lower 
bosses 36 and 38 respectively, which receive the 
dowels 22 and 24 and therefore act to guide the 
plates 34 in their reciprocal motion. With the 
shafts 28. 
The right-hand plate 34 is provided with a 

lower guide pin 4, an upper guide pin 42, and 
a conical snubbing element 43. Each of these is 
fixed to plate 34 and extends through a proper 
aperture provided therefor in the stationary 
plate 2. 
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The opposite left-hand reciprocating plate 34 
Similarly has two pins and a conical Snubbing 
element 3, 43 and 50, respectively, except that 
their position is reversed and the apertures in the 
plate are placed correspondingly. The outer 
ends of the ShaftS 23 are carried in the bearings 
23 for both rotating and reciprocating notion 
relative to the angle franes A and . For 
this purpose, as shown in Fig. 7, the shafts have 
key ways 5i containing keys 52 locking the shafts 
28 against relative rotation with respect to bush 
ings 53. Bushings 54 include sprockets 56, the 
bushings 5A being held in the bearings 26. 

Further parts of the machine comprise operat 
ing mechanism for (1) reciprocating the shafts 
28 and plates SA with their mounted pins or pro 
jections 30, 32, 35, 36, 40, 42, A6, 48 and snubbing 
elementS 44 and 5 from positions Withdrawn out. 
Wardly from the inner surfaces of plates ) and 
2 as indicated by the dot-and-dash line positions 

of the plates 36 and shafts 28 in Fig. 7, to the 
full line positions shown in Fig. 7, and (2) for 
OScillating the shafts 28, all in timed relation with 
the operation of the remainder of the machine. 

For accomplishing the first operation, the bi 
furcated frame 8 is provided with bearings as in 
which are journaled a shaft 32 driven through a 
Sprocket A off the main drive shaft (not shown) 
of the coil-forning machine, as indicated by the 
dot-and-dash Sprocket chain line in Fig. 2. The 
Shaft S2 carries, centrally thereof, a double-act 
ing can eS against which bear, under the influ 
ence of Spring 6:, cam rollers 63 and 69 carried 
at the lower ends, respectively, of rocker arms 
it and . , each of which is clamped at, its upper 
end to a, Shaft 2 and 3 respectively. The shaft 
2 is journaled in a bearing 74 in the left-hand 
arm of the bifurcated frame 8, while the shaft 
is is journaled in a bearing 5 in the right-hand 
upstanding arm of bifurcated frame 8. 
The forward end of each shaft 2 and 3 car 

ries a rocker arm 6 which is bifurcated at its 
upper end and pivotally and slidably connected 
by studs 78 and 82 to a block &2 (Fig. 4) extend 
ing Outwardly from the face of the respective 
plates 34, the angle frames 4 and g being re 
CeSSed at 84 to accommodate the bifurcated arms 
TS. 
AS Will be seen, therefore, the motion of the 

rocker arms F and through the action of can 
66 Will be transmitted in the form of oscillation 
of rocker Shafts 2 and 3 in reverse directions to 
reciprocate the plates 34 outwardly through the 
interposition of connections 6, 8 and 80 with 
the plates 34 being guided by the bosses 36 and 
38 moving along the stationary dowels 22 and 24. 
The Operation (2) of oscillating the shafts 22 

is performed also in timed relation off the shaft 
82 through identical cams 9 and 92 on opposite 
ends of shaft, 2. 
On the right-hand side of the machine, as 

shown in Fig. 2, a can roller 93 is carried on the 
end of a bell crank lever 94, pivotally mounted by 
a stud 95 on the frame 3. The other end of the 
bel crank lever 84 is pivotally connected at 3 to 
a turnbuckle connecting rod 36 with a sprocket 
chain 9 which paSSes over the sprocket wheel 56 
and is anchored at its other end through a spring 
98 to the frame 8. 
At the left-hand side of the machine the air 

rangeiaent is Similar, with the important excep 
tion that the Sprocket chain ea is passed over 
the left-hand Sprocket 56 in the opposite direc 
tion, as shown in Fig. 3, and the spring 98a is 
anchored at a different point on frame 8. Other 
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4. 
Of the reference numbers have the ol, added to 
distinguish from the corresponding right-hand 
partS. 
The cans 9 and 92, being identical and set for 

identical action with respect to the cycle of shaft 
32, in part opposite and equal oscillations of the 
ShaftS 56 in each cycle of the machine. 
AS ShoWin in the figures, the parts are in the full 

line position when the can rollers 68, 69, 93 and 
33 at aire all on the high points of the cans With 
the plates 34 at the limit of their inWard move 
inent and the shaftS 23 are at the limit of their 
Op3rating novement. 
As the Shaft 52 continues its rotation in coun 

ter-clockwise direction as shown in Fig. 2, the 
SpringS 38 and 9a. Will operate to rotate the 
right-hand shaft 28 in counter-clockwise direc 
tion (Fig. 2) and the left-hand shaft in a clock 
Wise direction (Fig. 3) to move the pin 32 from its 
full line position in Fig. 6 to its dotted line posi 
tion and the pin 35 froin its full line position in 
Fig. 5 to the dotted line position in Fig. 5. Upon 
completion of this motion of the pins with the 
ShaftS 23, the can rollers 63 and 5 go off their 
high point on the can 66 and the pates 34 are 
retracted away from the stationary plates 0 and 
2 under the influence of spring 6. 
As shown in Fig. 1 there are also provided four 

resilent wing guides (), Gil, 2 and iO3, all 
affixed to the plates and 2. The guides ) 
and are of Substantially identical shape and 
contOur but the guide f extends downwardly 
OVer the pins. On the left-hand Side as shown in 
Fig. 1, whereas the guide it extends upwardly 
Over the pins or the left-hand Side as indicated in 
Fig. 6. Both are at the entering end of the sta 
tion and ray be attached to the plates O and 2 
by the screws 4 and 5 respectively. 
The wing guides 32 and 3 extend toward 

the discharge end of the station. On the left 
had side the guide 2 is anchored to the plate 
f at its forward end by a bolt as shown in 
Fig. 5; whereas the wing guide 3 is suspended 
from the bolt 8 in similar fashion as shown in 
Fig. 6. 
As shown in Fig. 1 the Wing guides 2 and 
3 clear the pins. 
Accordingly, as a coil spring is moved to the 

Station by the gripper ID with the pins in re 
tracted position, the upper end convolution of 
the coil passes between plate and wing guide 

and the lower edge of the guide e) forms 
a guide for positioning the coil with respect to 
its axis with the knot located at the edge of the 
Wing guide as shown in Fig. 5; whereas, on 
the right-hand side the guide e has an upper 
Surface Which positions the knot, at the other 
end of the coil therealong. 

Meanwhile, the botton portion of the end con 
volution at the left-hand side passes between 
the guide 2 and the plate it, and the upper part 
of the end convolution at the right-hand side 
passes between the guide 3 and the plate 2. 
The guides , , S2 and 93, therefore, act 

to position the end CoEvolutions circumferential 
ly in proper position so that the retracted pins 
On each Side, when they are actuated towards 
each other will enter the coil springs with the 
pins properly positioned with respect to the end 
convolutions. 

Also provided a fixed to plates and 2 are 
two stationary converging entrance guides 
and . 
The apparatus thus provides automatic means 

for performing a bending operation to change 
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the configuration of the end convolutions of a 
Spring coil at a supplemental station for con 
ventional coil-forming machines. 
The grippers D eject a spring from the last 

station of a conventional machine with the end 
configurations, guided by the wing guides 09 
and 0 engaging the knots, to a suitable posi 
tion of advance at rest at the supplemental sta 
tion, held by the resilience of the coil itself and 
of the wing guides; the grippers are retracted 
and withdrawn; whereupon the cam 66 in proper 
timed relation, by driving in plates 34, inserts 
the pins 3, 32, 8, 2 and conical Snubbing ele 
ment 44, as shown in Figs. 6 and 7, pin 32 at the 
moment having the dotted line position of Fig. 6. 
Simultaneously on the left-hand side of the ma 
chine the pins 35, 36, 49, 48 and conical snubbing 
element 50 are moved inwardly, the pin 35 at that 
moment having the dotted line position shown in 
Fig. 5. 
Immediately this movement has been con 

pleted, the cans 99 and 92 operate to rotate the 
shafts 28 in opposite directions with the pin 32 
moving from its dotted line position to its full 
line position as shown in Fig. 6, and the pin 35 
moving from its dotted line position to its full 
line position as shown in Fig. 5. These rotations 
bend the end convolutions to the configuration 
shown in Figs. 5 and 6. The springs 98 and 98a. 
thereupon return the shafts 28 to their original 
positions of rotation, whereupon the spring 67 
returns the shaftS 23 to retracted position, thus 
completing the cycle and readying the parts for 
the positioning of the next spring by the grip 
per D. 
While any means may he provided for dis 

charging the Spring from the supplemental sta 
tion, in practice it has been found that the coil 
held by the gripper to as it goes to the supple 
mental station will eject the previous coil there 
from. 

I claim: 
1. Apparatus for changing the configuration of 

an end convolution of a coil Spring comprising a 
frame, a holder mounted on the frame for hold 
ing an end of said Spring, a plurality of coil en 
gaging projections slidably mounted on the 
frame for movement axially of the Spring at an 
end thereof while the spring is in said holder 
to and from an inoperative position behind the 
spring engaging face of said holder and an oper 
ative position in which they engage an end Con 
volution of the spring laterally and hold it as it 
is bent, a coil engaging pin eccentrically mounted 
on a rotatable (ember on the frame adjacent at 
least one of said projections for reciprocal move 
ment axially of the Spring to and from an in Oper 
ative position in which the pin is withdrawn be 
hind the spring engaging face of said holder and 
an operative position in which the pin is dis 
posed at a side of a portion of an end convolution 
of said spring opposite said adjacent projection, 
said rotatable member being rotatable about an 
axis parallel to the axis of said spring when in 
operative position, neans for moving said projec 
tion and said rotatable member to and from 
operative position, and means for rotating Said 
rotatable member to nove said pin transversely 
to the axis of the spring when in operative po 
sition to bend a portion of said end convolution. 

2. Apparatus for changing the configuration 
of an end convolution of a coil spring comprising 
a frame, a pair of opposed parallel holders 
mounted on said frame including a plurality of 
coil engaging guide members for directing Op 

5 

10 

15 

20 

3 :5 

45 

50 

55 

60 

65 

6 
posite ends of said spring against the opposing 
faces of said holders, conveyor means for ad 
vancing said Spring in a direction transverse to 
its axis along said guide members to held posi 
tion between said holders with the opposing end 
convolutions thereof in contact with the faces 
of the respective holders, a plurality of coil en 
gaging projections slidably mounted on the frame 
for movement axially of the spring at each end 
thereof while the Spring is in said holders to and 
from an inoperative position in which the projec 
tions are withdrawn behind the spring engaging 
faces of Said holde's and an operative position in 
Which they engage the end convolutions of the 
Spring laterally and hold them as they are bent, 
a coil engaging pin eccentrically mounted on a 
rotatable member on the frame adjacent at least 
One of Said projections at each end of the spring 
for reciprocal movement axially of the spring to 
and from an inoperative position in which the 
pins are withdrawn behind the spring engaging 
faces of the holders and an operative position in 
which the pins are disposed at a side of a portion 
of each end convolution of the spring opposite the 
side on Which the adjacent projection is disposed, 
each rotatable member being rotatable about an 
axis parallel to the axis of the spring when in 
operative position, means for moving said pro 
jections and Said rotatable members to and from 
Operative position, and means for rotating said 
rotatable members to move said pins transversely 
of the axis of the Spring when in operative posi 
tion to bend a portion of said end convolutions. 

3. Apparatus as defined in claim 2 including 
can means for actuating said rotating means and 
Said means for moving the projections and Sup 
port members to and from operative position in 
tinned relation with said conveyor means. 

4. Apparatus for changing the configuration 
of an end convolution of a coil spring comprising 
a frame, a holder mounted on the frame includ 
ing a plurality of coil engaging members for 
holding an end of Said Spring in contact with a 
face of Said holder, a plurality of coil engaging 
projections mounted on a carrier for sliding 
movement On Said frame, said projections moy. 
ing axially of the spring through the holder to 
and from an inoperative position behind the 
Spring engaging face of the holder and an opera 
tive position in which they engage the end con 
Volution of the spring laterally and hold it as 
it is bent, a rotatable shaft mounted on the frame 
for reciprocal movement through said holder 
axially of the spring, a plurality of adjacent coil 
engaging pins mounted at the end of the shaft 
in alignment therewith, at least one of the pins 
being eccentric with respect to the shaft, said 
Shaft being reciprocable to and from an inopera 
tive position in which the pins are behind the 
Spring engaging face of the holder and an opera 
tive position in which the pins are disposed at 
each side of a portion of the end convolution of 
the spring, means for moving said carrier and 
Said shaft to and from operative position, and 
means for rotating Said shaft when in operative 
position to move Said eccentrically mounted pin 
transversely of the axis of the spring and bend a 
portion of said end convolution. 

5. Apparatus for changing the configuration of 
an end convolution of a coil Spring comprising a 
frame, a holder mounted on the frame including 
a plurality of coil engaging members for holding 
an end convolution of the spring in contact with 
a face of the holder, a plurality of coil engaging 
projections mounted on a carrier for sliding 
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movement on said frame, said projections mov 
ing axially of the spring through the holder to 
and from an inoperative position behind the 
spring engaging face of the holder and an Opera 
tive position in which they engage the end con 
volution of the spring laterally and hold it as it 
is bent, a rotatable shaft mounted on the frame 
linked with the carrier for reciprocal movement 
simultaneously therewith through said holder 
axially of the Spring, a coil engaging pin extend 
ing from the center of the end of the shaft in 
alignment therewith, a second coil engaging pin 
adjacent the first extending from the end of Said 
shaft eccentrically thereof and parallel thereto, 
Said shaft, being reciprocable With Said carrier to 
and from an inoperative position in which the 
pins are behind the spring engaging face of the 
holder and an operative position in which the 
pins are disposed at each side of a portion of the 
end convolution of said spring, means for moving 
said carrier and said shaft simultaneously to and 
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) 

8 
from operative position, and means for rotating 
said shaft when in operative position to move 
said eccentrically mounted pin transversely of 
the axis of the spring and bend a portion of Said 
end convolution. 
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