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Arthur C. Nigro, Torrington, Conn., assignors 
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Torrington, Conn., a corporation of Connecti 
cut . 

Application March 20, 1937, Serial No. 132,012 
19 Claims. 

The present invention relates to spring coiling 
machines of the type adapted to intermittently 
feed predetermined lengths of wire for coiling 
into springs of different forms, the completed 
Springs being severed in the intervals between 
successive operations of the feeding devices. 

Spring coiling machines of this general char 
acter are known in the trade as universal coilers, 
by reason of the ability of such machines to pro 
duce Springs of different forms, that is, springs 
with either open or closed convolutions, of barrel 
or cone shape, or with portions of different diam 
eters. In order to obtain the desired variations 
in Spring forms, it is necessary to be able to ad 
just the tools controlling the pitch and diameter 
of Springs being coiled, as well as the wire feed 
ing and cut-off mechanisms, and a machine hav 
ing these general capabilities is shown in Sleeper 
Patent No. 1266,070, issued May 14, 1918. 
The object of the present invention is to pro 

vide a universal coiling machine of the above 
indicated type, which is characterized by the pro 
vision of readily accessible means for adjusting 
the spring forming tools, as well as the cut-off 
and feeding devices. In a machine embodying 
the present invention, it is possible for the op 
erator to stand at a point where he can readily 
observe the actual formation of a spring by the 
coiling tools, and at the same time, conveniently 
reach devices for adjusting the tools controlling 
the pitch and diameter of the Spring being colled. 
It is also possible for the operator, without chang 
ing his position, to adjust the coiling arbor, as 
well as the cut-off tools, with reference to the 
line of wire feed, as determined by the grooves 
of the feed rolls. The above and other advan 
tageous features of the invention will hereinafter 
more fully appear from the following description 
considered in connection with the accompanying 
drawings, in which:- 

Fig. 1 is a view in front elevation of the coiling 
machine. 

Fig. 2 is a side elevation of the machine of 
Fig. 1, as viewed from the left. 

Fig. 3 is a vertical sectional view illustrating 
the drive for the feed rolls. Fig. 4 is a fragmentary plan view, showing a 
detail of the cut-off tool adjustment. 

Fig. 5 is a sectional view along the line 5-5 of 
Fig. 4. 

Fig. 6 is a fragmentary view in section, illus 
trating the mounting of the too holder. 

Figs. 7 and 8 are fragmentary views in front 
elevation and plan, showing a modification in 
the manner of mounting a rotatable coiling point, 

(C. 153-65) 
Referring to the drawings, the machine con 

sists of spaced upright frame members and 2 
mounted on a suitable base 3, with the various 
wire feeding and coiling tools mounted on the 
front frame member , and the Several mecha 
nisms for driving all of the tools mounted be 
tween the members and 2. The line of feed for 
the wire 4 is indicated by the arrow in Fig. 1, 
the wire being fed through a preliminary guide 
5 to cooperating pairs of feed rolls 6, 6 and 7, 7, 
which rolls project the wire forward for opera 
tion upon by the coiling tools. Wire guides 8 
are provided between the feed rolls 6 and 7, as 
well as between the feed rolls and the coiling 
tools, and both the rolls and guides are provided 
with grooves of different sizes, so that a con 
siderable range of Wire sizes may be fed into the 
machine without necessitating any change in the 
associated rolls and guides. 
The feed rolls 6 and T are carried by shafts 9, 

journalled in the frames and 2 and bearings 0, 
for the upper feed roll shafts 9 are capable of 
slight vertical movement. A bowed spring if 
with its ends resting on the bearings O and a 
cooperating hand wheel 2 mounted on a thread 
ed stud 3 enables pressure to be applied to the 
bearings to through the spring f , and so press 
the upper feed rolls upon the wire 4, as supported 
by the lower feed rolls. The feed roll shafts 9 
are geared together for synchronous rotation, as 
shown in Fig. 3, and are adapted to be driven in 
termittently in one direction of rotation in a 
mannaer hereinafter described. 
As the wire is gripped between the feed rolls 

6 and 7 and is fed forward, it passes over or un 
der an arbor 4, and against a coiling point 5, 
which deflects the wire down or upward, accord 
ing to the adjustment of the coiling tools, to 
produce either a right or a left-hand spring. 
The arbor 4 is carried by a tool holder 6, 
hereinafter more fully described, and a pitch 
tool f is also mounted on the holder 6. The 
function of the pitch tool is to defect the 
coil after it has been formed, and to give to it 
the necessary pitch, or space, between adjacent 
convolutions, to which end the pith tool is 
movable within the holder 6. A guide f8 is 
mounted on the holder 6, to prevent the wire 
from bowing between the end of the feed roll 
guide 8 and the coiling point 5, and the relative 
positions of the pitch tool T and guide f8 van 
be reversed on the holder 6, in order to provide 
for the coiling of a left-hand spring instead of 
a right-hand spring, as shown. 

in the formation of a spring, the wire is fed 
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forward against the coiling point 5 by the feed 
rolls 6 and 7, and is thereby deflected around 
the arbor 4. The amount of this deflection and 
consequently the diameter of the coil, is deter 
mined by the relative positions of the coiling 
point 5 and arbor 4, and the invention provides 
means whereby the coiling point 5 may be ad 
justed, and its movement during the coiling Op 
eration readily controlled. After a coil has been 
formed, the pitch tool 7 presses against the end 
of the coil in Such a manner as to deflect the Wire 
continuously into a series of spirals of the re 
quired pitch, and the adjustment of this tool 7, 
as well as its movement during coiling, is also 
provided for, in accordance with the invention. 
As soon as the rolls 6 and 7 stop, following the 

feeding of a predetermined length of wire, cutting 
tools f 9 come into operation to effect the severing 
of the wire at the arbor 4. The cutting tools 9 
are mounted on oscillatory heads 20 above and 
below the arbor 4, and when right-hand Springs 
are being coiled, the lower tool 9 is mounted in 
its head 20 so as to cooperate with the arbor 4 
in cutting the wire. The upper tool 9 is then 
held to an inactive position, and is only brought 
into operation when forming left-hand coils. As 
will hereinafter appear, the heads 20 carrying 
the cutting tools 9 are adapted to be oscillated 
in unison, and means are provided for shifting 
the heads 20 along the axis of coiling, SO as to 
cause the tools 9 to cooperate properly with the 
arbor 4, as it may be positioned to receive wire 
from any particular set of grooves in the feed 
rolls 6 and . 

Having thus described the general function and 
operation of the essential tools entering into the 
formation of springs, as well as their desired ad 
justments, there will next be described, in the 
order named, (a) the feed roll drive, (b) the 
tool holder mounting, (c) diameter control, (d) 
pitch control, and (e) cut-off tool adjustment. 

Feed roll drie 

The machine is driven from any suitable source 
of power, such as a motor 2 connected by a belt 
22 to a pulley 23. As best shown in Figs. 2 and 
3, the pulley 2 is adapted to be connected to a 
shaft 24 by means of a clutch 25 operable by a 
fork 26 connected to a lever 27 mounted at the 
front of the machine. The pulley shaft 24 ex 
tends into a housing 28 containing selective 
change speed gearing 29 of any Suitable type, 
through which rotation of the shaft 24 is con 
verted into rotation of a drive shaft 30, at dif 
ferent speeds. A handle 3 is provided for oper 
ating the gearing 29. 
The shaft 30 extends through the housing 28 

and carries a pinion 32 in mesh with a gear 33 
mounted on a shaft 34. The gear 33 carries a 
gear 35 of smaller diameter, which is in mesh 
with a gear 36 mounted on a cam shaft 37, see 
Fig. 2, to drive the shaft 37 continuously, for 
operating the coiling tools and cutters, in a man 
ner hereinafter described. Rotation of the gear 
33 is also adapted to be converted into inter 
mittent rotation of the feed roll shafts 9 by an 
adjustable crank connection and gearing, so de 
signed as to control the wire feed, within a wide 
range. 
To this end, the front face of the gear 33 car 

ries a crank block 38, adjustable between ways 
39, and providing a crank pin 40, on which is 
mounted an anti-friction bearing 4f. As best 
shown in Fig. 1, the outer raceway of the bearing 
4 fits between the parallel walls of a slot 42, 

2,119,002 
provided in a gear segment 43 pivoted on a rock 
shaft 44. Therefore, circular motion of the gear 
33 is transmitted through the crank pin 40 and 
bearing 4f to the segment 43 without appreci 
able friction, and causes the segment to oscillate 
across the face of the gear 33, the amplitude of 
movement of the segment 43 being proportional 
to the distance that the pin 40 is positioned away 
from the axis of the shaft 34, on which the gear 
33 is mounted. Teeth formed on the Outer cir 
cumference of the segment 43, engage the teeth 
of a pinion 45 loosely mounted on a shaft 46 
parallel to the feed roll shafts 9, so that the pinion 
45 is driven back and forth as the segment 43 
Oscillates. s 
The pinion 45 forms part of a sleeve 47, free 

to turn on the shaft 46, and the sleeve carries a 
flange 48 surrounding a toothed ratchet wheel 49 
mounted to turn with the shaft 46. As indicated 
in dotted lines in Fig. 1, a pawl 50 is pivotally 
supported on a pin 5, movable with the flange 
48, and is so constructed as to engage teeth 49a 
on the ratchet wheel 49 in one direction of move 
ment of the pinion 45 by the segment 43. There 
fore, for each complete oscillation of the seg 
ment 43, the shaft 46 is turned through a prede 
termined angle, as the segment is turned in One 
direction, after which the shaft 46 remains sta 
tionary, as the segment is turned in the opposite 
direction. 
The shaft 46 extends through the rear frame 

2, and carries a gear 52 in mesh with gears 53 
carried by the lower feed roll shafts 9. These 
shafts 9 also carry gears 54 inside the frame 2, 
in mesh with gears 55 mounted on the upper feed 
roll shafts 9. With all four feed roll shafts 9 
thus driven in synchronism from the ratchet 
wheel shaft 46, it follows that each complete revo 
lution of the gear 33 is adapted to turn the feed 
rolls 6 and 7 through a predetermined angle to 
feed a certain amount of wire 4 to the coiling 
tools, after which the rolls remain at rest for a 
predetermined period, during which the cutting 
tools Operate. 
As previously pointed out, the crank pin 40 is 

carried by a block 38, and this block is radially 
adjustable on the gear 33, by means of a screw 56 
threaded into the block 38 and turnable in a 
bearing 57 provided by the gear 33, see Fig. 3. 
The end of the screw 56 provides a squared head 
58, by means of which a tool may be readily ap 
plied so as to turn the screw and shift the crank 
pin 40 with respect to the axis of the shaft 34. In 
this way, the amplitude of oscillation of the seg 
ment 43 may be adjusted in order to vary the 
amount of wire fed by the rolls 6 and 7, and after 
such an adjustment, the block 38 may be tightly 
locked by means of a wedge-shaped gib 59, dis 
posed between one side of the block 38 and one of 
the ways 39, having an inclined face, see Fig. 1. 
A threaded stud 59a carried by the gib 59, pro 
wides means whereby the block 38 may be tightly 
locked, it being noted that both the crank-pin 
block adjusting screw 58 and the locking stud 
59a are readily accessible from between the frame 
members, when the segment occupies the position 
of Fig. 1. 
While the adjustment of the radial position of 

the crank pin 40 provides a wide range of wire 
feeds, as for example, up to 60 inches, this range 
of feed can be greatly increased by changing the 
ratio of the gears 52 and 53 mounted on the 
shafts 46 and 9, respectively. Since these gears 
are mounted on the rear face of the frame 2, 
they are readily accessible, and by changing the 
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2,119,002 
ratio of this gearing so as to increase the degree 
of turning of the shafts 9, it is possible to prac 
tically double the length of maximum wire feed, 
as for example, up to 120 inches. This increase 
in the range of wire feed is accomplished without 
any other changes in the machine, provided a 
smaller diameter of wire is used, so that the power 
required is still within the rating of the driving 
motor 2. 
When changing the feed rolls 6 and 7 to pro 

vide rolls with different grooves for different wire 
sizes, or for replacement of worn out rolls, it is 
also necessary to change or replace the guides 
8, which provide grooves corresponding to the 
grOOWes in the rolls. In order to provide for 
convenient mounting of these guides 8, each 
guide is Secured to a plate 60 by means of bolts 
8a screwed into the tapped holes in the plate, 
without coming into contact with the frame f. 
Each plate 60 is in turn secured to the frame 
by screws 600 having countersunk heads, so as 
to be flush with the front face of the plate. 
The above described construction is clearly 

shown in Fig. 6, in which a portion of the for 
ward guide 8 is broken away to expose the plate 
60, and it is apparent that when a guide 8 is 
removed, the plate 60 remains in place. If, how 
ever, repeated removals of a guide 8 should re 
sult in wearing of the tapped holes in the plate 
60 for receiving the bolts 8a, it is an easy matter 
to replace the plate, upon removing the screws 
60a. This construction, therefore, eliminates any 
possibility of having to retap worn holes in the 
frame , which would become necessary were the 
bolts 8a, which hold a guide 8 in position, threaded 
into openings in the frame itself. In other words, 
the guides 8 and supporting plates 60 may be 
removed as often as may be necessary, without 
affecting the frame , a decided advantage over 
previous constructions of this character. 
As previously pointed out, the feed rolls 6 and 

T provide a number of grooves for receiving dif 
ferent sizes of wire, and it is necessary to adjust 
the tool holder 6 laterally with respect to the 
frame , in order to bring the tools which it car 
ries into a linement with any selected set of feed 
roll grooves. In order to expedite such adjust 
ment of the tool holder, the invention provides an 
improved mounting therefor, which permits the 
tool holder to be adjusted and locked in position, 
at a point readily accessible to the machine oper 
ator, as will next be described. 

Mounting of tool holder 
As best shown in Fig. 6, the frame provides 

an opening 6 for receiving the cylindrical tool 
holder 6, which provides a longitudinally extend 
ing locating groove 62, for a key 63 forming part 
of the forward guide plate 60, previously de 
scribed. The tool holder 6 also provides open 
ings 64 and 65, for receiving the arbor 4 and 
the pitch tool 7, respectively, with a slot 66 ex 
tending across the axis of the opening 64. 
The frame provides an opening 67 extend 

ing at right angles to the axis of the tool holder 
opening 6, and of such diameter that a portion 
of the periphery of the tool holder 6 projects into 
the opening 67. A pair of cylindrical clamping 
blocks 68 and 69 are received in the opening 67, 
with a portion of each block cut away at 88a, and 
69a, with a curvature corresponding, to that of 
the cylindrical surface of the holder 6. A screw 
To extends freely through the upper clamping 
block 69, with its end threadad ito the lowe, 
block 68, so that turning of the screw TO by its 

3 
head 70a will move the lower block 68 either 
toward Or away from the upper block 69. A pin 

extending between the blocks, serves to keep 
the curved surfaces 68a and 69a in alinement, 
and both blocks may be readily turned within the 
opening 67 by means of a knurled portion 72 at 
the top of the upper block. 
When it is desired to mount the tool holder (6 

within the frame, the blocks 68 and 69 are posi 
tioned in the opening 67, with a considerable 
Spacing between the blocks. This enables the 
holder to be readily inserted in the opening 6, 
with its cylindrical surface loosely engaging the 
curved surfaces 68a and 69a of the blocks. If 
necessary, the blocks can be turned by the knurled 
portion 72, in order to expedite the insertion of 
the holder 6. In order to clamp the holder 6 
in position, the screw 70 is turned to draw the 
blocks 68 and 69 together, which causes the curved 
surfaces of the block to exert enough pressure 
on the holder 6 to prevent it from moving longi 
tudinally of the opening 6. The arbor 4 is 
then inserted in the opening 64, and after it has 
been properly adjusted with relation to the line 
of wire feed, the screw 70 is turned further, to 
exert greater pressure on the holder. This has 
the effect of compressing the holder upon the 
arbor to firmly clamp it in position, the slot 66 
imparting a considerable yieldability to that por 
tion of the arbor which is engaged by the clamp 
ing blocks 68 and 69. 

It is to be noted, in Fig. 1, that the head 70a 
of the Screw 70 and the knurled portion 72, are 
readily accessible at the front of the machine to 
an operator making adjustments to set up the 
machine for coiling the desired form of spring. 
In setting up the machine for coiling, it is also 
necessary to adjust the coiling point 5, both 
laterally with respect to the line of wire feed, and 
radially with respect to the arbor 4, and the 
manner of mounting and adjusting this tool for 
the purpose of controlling the diameter of the 
Springs being coiled, will next be described. 

Control of diameter 
The coiling point 5 consists of a bar having a 

groove at its end to receive the wire being coiled, 
and is carried by a holder 3 mounted on a pin 
4 forming part of a slide 75 movable at right 
angles to the axis of coiling. . The holder 73 is 
adapted to be adjusted laterally on the pin 74, 
and clamped in position by means of a bolt 76, 
the holder 73 also being radially adjustable on 
the pin 74, as desired. 

Reciprocatory movement is adapted to be im 
parted to the slide 75 by means of a link con 
nected at its ends to a pin 78 on the slide and 
to a crank arm 79. The arm 79 is turnable with 
a shaft 80 extending through the frame and 
provided at its inner end with an operating arm 
8. The arm 8 is connected by a link 82 to 
a lever 83 that cooperates with a pivoted arm 
84 carrying a roll 85 bearing on the face of a 
cam 86. The cam 86 is mounted on the shaft 37 
which, as previously pointed out, is continuously 
driven from the gear 35 rotating in unison with 
the gear 33, which drives the feed rolls. 
The several elements of the mechanism for ac 

tuating the slide 75 are maintained in operative 
relation by means of a spring 87, see Fig. 2, which 
tends to turn the arm 8? in a counterclockwise 
direction, as viewed in Fig. 1, and urge the slide 
5 to the left. With the parts arranged as shown, 
eac. complete revolution of the cam 86 causes 
the coiling point slide 75 to move back and forth, 
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4. 
with reference to the colling axis, and thereby 
cause the coiling point 5 to control the diameter 
of the spring being coiled. It is to be noted that 
movement is imparted to the slide 75 without 
lost motion, through the crank 9 and link T. 
By varying the form of the cam 86, it is possible 
to produce springs of varying contour, such as 
cone Springs, barrel springs or two-diameter 
springs, and the machine provides means where 
by with a given cam to determine the general 
form of a spring, adjustments can be made to 
take care of small variations in diameter that are 
often required in springs of this description. 
To this end, the link 82 passes through a socket 

88 at the end of the arm 8, and extends upwardly 
to a point above.the top of the frame . The up 
per end of the link 82 is threaded to receive a hand 
wheel 89, which bears on the end of a sleeve 90, 
loosely surrounding the link 82, with its lower 
end bearing on the socket 88. The hand wheel 
89 is easily reached by an operator adjusting the 
coiling tools, and by turning of the wheel 89 it is 
possible to adjust the effective length of the link 
82 between the end of the arm 8 and the lever. 
83. In this way, very close adjustment of the 
coiling point 5 can be obtained, in the formation 
of an irregular spring under the control of the 
cam 86. Should it be desired to form a straight 
spring of uniform diameter, the wheel 89 is turned 
until the link 82 is of such length as to lower the 
lever 83 and cam arm 84 so that the roll 85 re 
mains Out of contact with the calm 86. With this 
adjustment, a set screw 9f determines the posi 
tion of the slide 75 during the coiling operation, 
the Spring 8 Serving to maintain the slide 75 in 
engagement with the end of the screw 9. Ob 
viously, the set screw 9 can also be employed in 
cooperation with the cam 86 in determining the 
maximum diameter of a cylindrical portion of 
a spring having tapered ends whose formation is 
under the control of the cam 86. 
In order to provide for further adjustment of 

the form of a spring, in addition to that provided 
by the link 82, the lever 83 carries an adjustable 
block 83a, whereby the point of application of the 
force exerted by the cam roll arm 84, as it turns 
on its pivot shaft 92, may be varied with respect 
to the pivot of the lever 83. The block 83a is 
threaded to receive a screw 93 turnable in the 
end of the lever 83, with a squared portion 93a 
of the screw extending beyond the lever pro 
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viding means whereby a tool may be applied to 
the screw, for making the adjustment. The hand 
wheel. 89 and the screw 93 thus provide means 
for quickly adjusting the functioning of the coil 
ing point 5. 
As a spring is formed of constant or variable 

diameter under the control of the coiling point 
5, as described above, the pitch of its convolu 

tions is determined by the pitch tool 7. This 
tool bears on the wire after it leaves the coiling 
point, and the invention contemplates means for 
controlling the position of the tool 7, as will next 
be described. 

Pitch too control - 

As best shown in Fig. 2, the pitch tool IT pro 
vides a shank 94 extending through the opening 
65 of the tool holder 6 and pivotally connected 
to a link 95. The other end of the link 95 is Con 
nected to one arm of a bell crank lever 96, pivot 
ally mounted at 97. The other arm of the lever 
96 is connected by an adjustable link 98 to a lever. 
99 mounted on the same pivot as the lever 83. 
The lever 99 is associated with an arm 00 

2,119,002 
mounted on the pivot shaft 92, and carrying a roll 
00a, cooperating with a cam of on the shaft 37. 
A spring O2 is connected to the bell crank lever 
96, where it is joined to the link 95, and tends to 
retain the pitch tool 7 in a retracted position, 
subject to outward movement, away from the end 
of the tool holder under the control of the can 
Of. 
Adjustments in the setting of the pitch tool 

to obtain desired variations of the pitch when 
utilizing a given cam 0, are obtained through 
the link 98. The link extends through a socket 
f03 at the end of the bell crank lever 96, to a 
point above the frame , where it is threaded to 
receive a hand wheel 04. A sleeve 05 loosely 
Surrounds the link 98 between the wheel 04 and 
the socket 03, so that turning the wheel 4 
changes the effective length of the link 98 be 
tween the levers 96 and 99. It is evident from Fig. 
1, that the hand wheel O4 is readily accessible to 
an operator adjusting the coiling tools. Adjust 
ment of the effective length of the lever 99 can 
be obtained by means of a screw 06, adapted to 
shift a block 99a, similar to the block 83a on the 
lever 83, with reference to the pivotal axis of the 
cam roll arm 00. A set screw foll is provided to 
bear on One arm of the lever 96, in order to limit 
inward movement of the pitch tool under the pull 
of spring O2, and make it possible to coil a spring 

O 

of uniform pitch, free of the control of the cam 
0. 
After a spring has been coiled with the desired 

diameter and pitch, as determined by the func 
tioning of the coiling point 5. and pitch tool 7, 
the feed rolls 6 and 7 come to rest and one of the 
cutters 9 operates to sever the completed coil in 
the interval between successive feeding move 
ments of the wire 4. As previously pointed out, 
only one cutter is mounted SO as to COOperate with 
the arbor 4, depending upon the formation of . 
either a right-hand or left-hand coil, and pro 
vision is made for laterally adjusting one cutter 
or the other, with respect to the line of wire 
feed, as will next be described. 

Adjustment of cutters 

As best shown in Fig. 2, the heads 20 carrying 
the cutters f 9 are mounted on shafts foe rotat 
ably supported in parallel relation between the 
frames and 2. The upper shaft 08 carries a 
collar f09, from which projects an arm lo pivot 
ally connected to a link if extending down 
wardly and connected at its lower end to an arm 

2 mounted on the same pivot shaft 92 which 
supports the cam roll arms 84 and 00. The arm 

2 carries a roll fl2a bearing on a cam 3 
mounted on the shaft 37, the cam ff3 being so 

45 

50 

55 

designed that an oscillatory movement is im- . 
parted to the upper cutter shaft fo8 during each 
complete revolution of the camshaft 3. As best 
shown in Fig. 5, turning movement of the upper 
cutter shaft 08 is imparted to the lower shaft 
f08 by means of arms f4 mounted on the shafts 
and connected by link 5, so that the cutter 
heads 20 are adapted for synchronous turning 
movement, although in opposite directions with 
respect to the coiling arbor 4. 

In order to line up the cutter heads 20, with 
respect to the line of wire feed, as determined by 
the grooves on the feed rolls, the entire cutter 
assembly, including both the heads 20 and the 
shafts fo8, are adapted to be moved in unison. 
As best shown in Figs. 4 and 5, a bracket fem 
braces the cutter shafts fe8, and is held against 
the arms 4, by means of collars 7 secured to 

SO 
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2,119,002 
the shafts O8. The bracket 6 provides a pro 
jecting lug 8, having an opening in which is 
screwed the threaded end of a shaft 9, ex 
tending through the front frame and held 
against longitudinal movement therein by collars 
20. The projecting end of the shaft 9 is 

squared, as indicated at 9a, to receive a tool 
whereby the shaft 9 may readily be turned at 
a point adjacent the lower head 20. . When it is 
desired to line up the cutting tool heads 20 with 
the line of wire feed, collars 2 mounted on the 
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shafts O8 adjacent the frames f and 2, are 
loosened, and the entire cutter assembly may 
then be shifted laterally by turning the shaft 9. 
In this way, the machine operator may adjust 
the cutters for proper operation, at the same time 
as making the above described adjustments of the 
coiling tools, and without moving from his posi 
tion. 

In order to expedite adjustment of all of the 
tools, preparatory to producing a spring of the de 
sired form, a hand wheel 22 is provided just 
below the coiling tools, see Fig. 3, whereby the 
camshaft 3 may be turned by hand. The hand 
wheel 22 is mounted on a shaft 23, slidable in 
a bearing in the frame to bring a pinion 24 
into mesh with a gear 25 on the cam shaft, see 
Fig. 2. Normally, the pinion 124 is out of mesh 
with the gear 25, but when it is in mesh, turn 
ing of the hand wheel 22 causes the coiling tools, 
as well as the feed rolls, to operate. This per 
mits the machine operator to closely observe the 
feeding of the wire and the formation of a coll, 
and to make such adjustments as may be neces 
sary by turning the readily accessible hand wheels 
89 and 04 for varying the diameter and pitch of 
the spring being coiled. 
In Figs. 7 and 8, there is shown a modification 

in the form of the coiling point, wherein a 
grooved roll 26 is substituted for the colling 
point 5, shown in Fig. 1. The roll 26 is rotat 
ably mounted on a pin 27 carried between the 
spaced arms of a bracket 28 providing a round 
shank 29. This shank 29 is received in an 
opening 30 provided in a holder 3 adapted to 
be mounted on the side pin 74, in the same 
manner as the holder 73. The holder 3 pro 
vides a slot 32 communicating with the open 
ing 30, and a bolt 33 is adapted to compress the 
holder upon the shank 29, to clamp the bracket 
28 in position. With this mounting of the coil 
ing roll 26, a slight angular adjustment of the 
bracket 28 can be made to dispose the groove 
in the roll 26 at an angle best suited for the 
pitch of the spring being coiled. 
From the foregoing, it is apparent that by the 

present invention there is provided a spring coil 
ing machine of the universal type, by means of 
which a wide variety of spring forms may be pro 
duced. The various adjustments that may be 
required for varying the product of the machine, 
are so arranged that an operator standing in 
front of the machine, right over the colling tools, 
can make the necessary adjustments of the arbor, 
coiling point and pitch tool, as well as the cutters, 
without having to move from a position in which 
he can also turn over the machine by hand. This 
arrangement makes possible a delicacy of control 
and accuracy of adjustment not heretofore ob 
tainable in machines of this character. 

In the operation of the machine, the inter 
mittent drive for the feed rolls functions in an 
extremely effective manner, Owing to the fact 
that the shaft carrying the ratcheting device is 
supported at its ends between the frame members. 

segment gear on the pinion driving the ratchet 
pawl is absorbed without any, tendency to spring 
the ratchet shaft. The mounting of an anti 
friction bearing on the crank pin which actuates 
the segment gear also results in an extremely 
Smooth action of the crank drive, so that inter 
mittent motion is imparted to the feed rolls with 
Out strain and vibration. 

Reciprocatory movement is imparted to the 
slide carrying the coiling point, for diameter con 
trol, by means of a crank arm and link motion, 
which results in actuation of the slide without 
shock, due to lost motion. The adjustment of 
the mechanisms for controlling the colling point 
and the pitch tool by means of hand wheels oper 
able from points removed from the mechanisms, 
insures that the operator will always have the 
diameter and pitch of springs being coiled under, 
close control, without the necessity of having to 
leave his position in front of the colling tools, to 
make any adjustments. 
We claim: 
1. In a Spring coiling machine, spaced frame 

members, cooperating feed rolls mounted on 
shafts supported by said frame members, with 
One of said shafts extending beyond a frame mem 
ber, a rotating driving element, a pivotally sup 
ported toothed segment, a crank and pin con 
nection between said driving element and seg 
ment, a shaft Supported at its ends between said 
frame members carrying a ratcheting device for 
converting oscillatory movement of said segment 
by said driving element into intermittent rotative 
movement of said shaft, with one end of said 
shaft extending beyond a frame member adjacent 
to the extended end of said feed roll shaft, and 
gearing mounted outside of one frame member 
on said extended shaft ends for driving said feed 
roll shafts from said ratchet shaft, the ratio of 
said gearing being changeable to vary the degree 
of rotation of said feed roll shafts for a given 
amplitude of oscillation of said segment by said 
driving element. 

2. In a spring colling machine, rotatably 
mounted feed rolls, a continuously rotating driv 
ing element, a pivotally mounted toothed seg 
ment, a shaft carrying a ratchetting device for 
converting oscillatory movement of said segment 
into intermittent rotative movement of said feed 
rolls and a connection between said driving ele 
ment and Said segment, comprising a crank pin 
movable in a slot provided by said segment and 
mounted on a block, means for shifting said crank 
pin block on said driving element with respect to 
its axis of rotation, and a wedge shaped gib mov 
able parallel to said block for locking the latter 
in position. 

3. In a spring coiling machine rotatably mount 
ed feed rolls, a continuously rotating driving ele 
ment, a pivotally mounted toothed segment, a 
Shaft carrying a ratcheting device for convert 
ing Oscillatory movement of said segment into 
intermittent rotative movement of said feed rolls 
and a connection between said driving element 
and said segment, comprising a crank pin mov 
able in a slot provided by said segment and 
mounted on a block adjustable in radial ways 
provided by said driving element, a screw shaft 
for shifting said block and a wedge shaped gib 
movable between said ways for locking said crank 
pin block in position. 

4. In a spring coiling machine, a frame, wire 
feeding mechanism mounted on said frame, a 
cylindrical holder for wire colling tools movable 
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6 
in an opening in said frame, with respect to the 
line of wire feed, and a clamping means for said 
tool holder receivable in an opening in said frame 
communicating with Said tool holder opening and 
Operable from a point at the front of said frame 
adjacent to said wire feeding mechanism to fric 
tionally engage Said tool holder on opposite sides 
of the axis of said tool holder Opening. 

5. In a spring coiling machine, a frame, wire 
feeding mechanism mounted on said frame, a 
holder for wire coiling tools movable in an open 
ing in said frame, with respect to the line of wire 
feed, clamping means for said tool holder com 
prising blocks receivable in an opening communi 
Cating with said tool holder opening, and means 
accessible from the front of said frame for draw 
ing said blocks together to engage and clamp Said 
tool holder. 

6. In a spring colling machine, a frame, wire 
feeding mechanism mounted on said frame, a 
holder for wire coiling tools movable in an open 
ing in said frame, and carrying a colling arbor 
adjustable to the line of wire feed, and a clamp 
ing device for said tool holder comprising blocks 
receivable in an opening communicating with said 
tool holder opening and a member operable from 
a point at the front of the frame for drawing 
said blocks together to frictionally engage Said 
tool holder and also compress the body of the 
holder on the coiling arbor to maintain the arbor 
in adjusted position. 

7. In a Spring coiling machine, a frame, Wire 
feeding mechanism, a tool holder carrying a coil 
ing arbor providing a cutting edge and adjustable 
on said frame with respect to the line of wire 
feed, a pair of oscillatory cutters mounted above 
and below said arbor, with One cutter set to co 
operate with the edge of said arbor to sever the 
wire after coiling, and means for laterally moving 
both of said cutters in unison to line up the oper 
ative cutter with said arbor. 

8. In a spring coiling machine, a frame, wire 
feeding mechanism, a tool holder carrying a coil 
ing arbor providing a cutting edge and adjustable 
on said frame with respect to the line of wire feed, 
a head carrying a cutter adapted to cooperate 
with the edge of said arbor to sever the wire after 
coiling, a shaft carrying the cutter head, means 
for imparting an oscillatory movement to said 
shaft, and a screw shaft parallel to said Cutter 
head shaft and operable from the front of said 
frame to shift said cutter head shaft longitudi 
nally and line up its cutter with said arbor. 

9. In a spring coiling machine, a frame, wire 
feeding mechanism, a tool holder carrying a coil 
ing arbor providing a cutting edge and adjustable 
on said frame with respect to the line of wire 
feed, heads mounted above and below Said arbor, 
with one head carrying a cutter set to cooperate 
with the edge of said arbor to sever the wire after 
colling, parallel shafts mounted in said frame 
for carrying said cutter heads, means for impart 
ing an oscillatory movement to said shafts in 
unison, and a Screw shaft parallel to said cutter 
head shafts and operable from the front of said 
frame to shift both of said shafts axially to alline 
the cutter on one head with the arbor, 

10. In a spring coiling machine, wire feeding 
mechanism, a coiling arbor, a coiling point 
mounted on a slide movable at right angles to 
the axis of coiling to vary the distance between 
said colling point and said arbor, and means for 
controlling the movement of said coiling point 
slide comprising a rotating cam, a lever actuated 
by said cam, a pivoted arm connected to said 
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slide, a connecting member extending between 
said arm and cam actuated lever, and means 
operable from a point removed from said lever and 
slide arm for varying the effective length of said 
connecting member. 

11. In a spring coiling machine, wire feeding 
mechanism, a coiling arbor, a colling point 
mounted on a slide movable at right angles to 
the axis of coiling to vary the distance between 
said coiling point and said arbor, and means for 
controlling the movement of said coiling point 
slide comprising a rotating cam, a pivoted arm 
actuated by said cam, a lever carrying a block in 
contact with said cam arm, an operative con 
nection between said lever and said coiling point 
slide, and means operable from the free end of 
said lever for shifting the position of its block 
with respect to the pivot of said cam actuated 
a. 

12. In a spring coiling machine, wire feeding 
mechanism, a coiling arbor, a coiling point 
mounted on a slide movable at right angles to the 
axis of coiling to vary the distance between said 
coiling point and said arbor, and means for con 
trolling the movement of said coiling point slide 
comprising a rotating cam, a pivoted arm actu 
ated by said cam, a lever carrying a block in 
contact with said arm, a second pivoted arm for 
operating said coiling point slide, a link connect 
ing said slide arm to said lever, means Operable 
from the end of said lever for moving said block 
with respect to the pivot of said cam actuated 
arm, and means operable from a point removed 
from said lever and said slide arm to vary the 
effective length of said connecting link. 

13. In a spring coiling machine, wire feeding 
mechanism, a coiling arbor, a coiling point 
mounted on a slide movable at right angles to 
the axis of coiling to vary the distance between 
said coiling point and said arbor, and means for 
controlling the movement of said coiling point 
slide comprising an oscillatory shaft, a crank arm 
carried by said shaft, a pin provided by said side 
and a link pivotally connected at its ends to said 
crank arm and said pin. 

14. In a spring coiling machine, wire feeding 
mechanism, a coiling arbor, a tool movable along 
the coiling axis to vary the pitch of the. Spring 
being coiled and means for controlling the move 
ment of said pitch tool comprising a rotating 
cam, a lever actuated by said cam, a pivoted arm 
connected to said pitch tool, a connecting men 
ber extending between said arm and can actu 
ated lever and means operable from a point re 
moved from said lever and tool operating arm. 
for varying the effective length of said connecting 
member. 

15. In a spring coiling machine, wire feeding 
mechanism, a coiling arbor, a tool movable along 
the coiling axis to vary the pitch of the Spring 
being coiled and means for controlling the move 
ment of said pitch tool comprising a rotating 
cam, a pivoted arm actuated by Said Cam, a lever 
carrying a block in contact with said can arm, 
an operative connection between said lever and 
said pitch tool, and means operable from the free 
end of said lever for shifting the position of Said 
block with respect to the pivot of said Cam actu 
ated arm. 

16. In a spring coiling machine, wire feeding 
mechanism, a colling arbor, a tool movable along 
the colling axis to vary the pitch of the spring 
being coiled and means for controlling the move 
ment of said pitch tool comprising a rotating 
cam, a pivoted arm actuated by said cam, a lever 
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carrying a block in contact with said arm, a sec 
ond pivoted arm for operating the pitch tool, a 
link connecting said tool operating arm to said 
lever, means operable from the end of said lever 
for moving said block with respect to the pivot 
of said cam actuated arm and means operable 
from a point removed from said lever and said 
tool arm to vary the effective length of said con 
necting link. 

17. In a spring coiling machine, wire feeding 
mechanism, a coiling arbor, a slide movable at 
right angles to the axis of colling, a grooved roll 
for receiving the wire and deflecting it around 
the arbor in a coil the diameter of which is deter 
mined by the position of the coiling roll slide, a 
holder for rotatably supporting Said roll and pro 
viding a shank extending in the direction of the 
movement of said slide and means for clamping 
said shank on the slide with said roll in different 

20 angular positions. 
18. In a spring coiling machine, a frame, coop 

7 
erating wir: feeding rolls mounted On said frame, 
a wire guide mounted adjacent to a pair of rolls, 
a plate disposed beneath Said guide, members for 
removably securing said plate to the frame, and 
other members carried by said plate for retain 
ing said guide in position, independently of Said 
plate-securing members. 

19. In a spring coiling machine, a frame COOp 
erating wire feeding rolls mounted on said frame, 
a holder for a coiling arbor received in an open 
ing in said frame, a wire guide located between 
a pair of rolls and said arbor holder, a plate posi 
tioned beneath said guide and providing a key 
cooperating with said holder, members remov 
ably securing said plate to the frame and other 
members carried by said plate for retaining Said 
guide in position, independently of said plate 
securing members. 

CHARLES R. BERGEWTN. 
ARTHUR. C. NIGRO. 

0 

5 

20 


