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1. 
This invention pertains to a machine for coil 

ing metal stock, and more particularly and Spe 
cifically to a machine for manufacturing coil 
Springs and Spring lock Washers. 
The primary object of the invention is the pro 

vision of such a machine in which the forming 
of the spring or lock washer and the severance of 
the stock on the completion of the formation of 
the spring or washer is continuous and uninter 
rupted enabling the machine to have great ca 
pacity with a resultant decrease in cost of pro 
duction. 
A further object of the invention is the pro 

vision of such a machine wherein the adjustments 
or changes incident to enabling the machine to 
make springs or lock Washers as desired is ex 
tremely simple and rapid of accomplishment. 
Another object of the invention is that of pro 

viding a machine which by easily and rapidly ob 
tainable reversal of the parts enables the ma 
chine to make either right or left coiled springs 
or lock Washers. 
A still further object is the provision of a ma 

chine which is capable of producing springs or 
lock washers of varying diameters and to work 
metal stock of different CrOSS Sectional dimen 
Sions. 
Other objects, novel features of construction 

and improved results of the machine Will appear 
from the following description when read in the 
light of the accompanying drawings. 
In the drawingS: 
Fig. 1 is a side elevation 

ing the invention. 
Fig. 2 is an end view of the front or product 

delivery end of the machine. 
Fig. 3 is a vertical sectional view on the line 

3-3 of Fig. 1 looking in the direction indicated 
by arrows. 

Fig. 4 is a vertical sectional view on the line 
4-4 of Fig. 1 looking in the direction indicated 
by arrows. 

Fig. 5 is a longitudinal vertical Sectional view. 
Fig. 6 is a vertical sectional view on the line 

6-6 of Fig. 2 looking in the direction indicated 
by arrowS. 

Fig. 7 is a vertical sectional view on the line 
7-7 of Fig. 2 looking in the direction indicated 
by arrows. - 

Fig. 8 is a vertical sectional view on the line 
8-3 of Fig. 2 looking in the direction indicated 
by arrows. 

Fig. 9 is a vertical sectional view on the line 
9-9 of Fig. 2 looking in the direction indicated 
by arrows. 
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Fig. 10 is a vertical sectional view on the line 
0-10 of Fig. 2 looking in the direction indi 

cated by arrows. 
Fig. 11 is a detail perspective view of an ele 

ment of the clamp D. 
Fig. 12 is a front view of the metal stock guide. 
Fig. 13 is a front view of the stock guide with 

the front plate thereof removed. , 
Fig. 14 is a detail vertical sectional view through 

the can throw adjustOr. 
Fig. 15 is a horizontal sectional view on the 

line 5-5 of Fig. 14 looking in the direction in 
dicated by arrows. - 

Fig. 16 is a fragmentary detail vertical sec 
tional view on the line 6- 6 of Fig. 1 looking in 
the direction indicated by arrows. 

Fig. 17 is a horizontal section taken on the 
line 7-7 of Fig. 16 looking in the direction 
indicated by arrows. - 

Fig. 18 is a vertical sectional view on the line 
8-8 of Fig. 5 looking in the direction indicated 
by arrows. 

Fig. 19 is a detail view similar to Fig. 2 illus 
trating the use of a plurality of cutter blades 
as utilized in the manufacture of lock washers. 

Fig. 20 is a sectional view on the line 20-20 of 
Fig. 19 looking in the direction indicated by ar 
OWS. 
Fig.-21 is a detail fragmentary vertical sec 

tional view illustrating the formation of a lock 
Washer. 

Fig. 22 is a fragmentary detail view partly in 
vertical section illustrating a modified form of 
construction suitable for the manufacture of coil 
Springs. 

Fig. 23 is a vertical sectional view similar to 
Fig. 8 illustrating the construction of stock guide 
for stock used in the manufacture of lock wash 
es. 

Fig. 24 is a front view of a lock washer as pro 
duced by the machine. 

Fig. 25 is an edge view of the same lock washer. 
Fig. 26 is a side view of a coil spring as pro 

duced by the machine. 
Fig. 27 is a top plan view of the machine ap 

pearing in Fig. 1 of the drawings. 
Fig. 28 is a side view of the standard adjacent 

the front end of the machine. 
Fig. 29 is a side view of the standard at the 

rear end of the machine. 
Fig. 30 is a side view of the standard inter 

mediate the ends of the machine. 
Fig. 31 is a side view of a bearing block for 

the countershaft, 
Referring now to the drawings and using like 
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letters and reference numerals to designate simi 
lar parts throughout the description, f is a Suita 
ble base, upon the upper face of which are verti 
cal standards 2, 3 and 4 at the front and rear 
and intermediate the length of the machine re 
spectively. The specific construction of these 
standards appears in Figs. 28, 29 and 30 of the 
drawingS. 
The main drive shaft 5 is suitably rotatably 

supported in the standards 3 and 4 and suitably 
connected to any chosen form of power means, 
not shown, which should be of the type to rotate. 
the shaft 5 in either direction as the direction of 
rotation for the drive shaft is reversed as the Ima 
chine is changed from the production of left hand 
coils to right hand coils, as will hereinafter more 
fully appear. 

5 

O 

A feed roller shaft 6 is rotatably Supported in 
the front and rear standards 2 and 3 respective 
ly and beyond the front face of the standard 2 
is provided with a stock feed roller having in 
its face a narginally disposed, peripheral, annu 
lar groove 8 of the proper dimensions and trans 
verse configuration to engage the circular stock 

of which the coil spring A is to be formed. 
More detailed description of this construction will 
hereinafter appear. 
A mandrel carrying rotating shaft 0 is ro 

tatably supported in the standards 2 and 4. The 
shaft, is supported to permit limited Vertical 
movement which is accommodated by making the 
opening in the standard 2 of slightly greater 
diameter than that of the shaft and by provid 
ing a universal type bearing 2 in the standard 4. 
The bearing 2 permits of a limited universal 

movement of the shaft C. For a considerable 
portion of its length the shaft is hollow as indi 
cated at 3 and telescopically receives the shaft 
portion 3 of the mandrel 5. The mandrel is 
positioned below the stock feed roller T. 
To permit, insertion and renoval of the man 

drel and the substitution of mandrels of different 
sizes the innermost end of the mandrel shaft 4 
is cut away and flattened as at 6. The mandrel 
shaft is held against rotation and against longi 
tudinal movement within the shaft fe by a clamp, 
the specific construction of which appears in 
Figs. 5 and 18 of the drawings, from which it 
Will be seen that there is a flat plate 7 which is 
foiced in tight clamped engagement with the fiat 
surface S by a plurality of set screws 8. This 
clamp is made as a unit by providing a spring 

2 5 
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band 9, the set screws being threaded in the 
thickened portion 29 of the shaft 0. 
A shaft 2 is disposed at a slight angle to the 

horizontal and is suitably rotatably supported in 
the standards 2 and 4 and carries on its outer 
face a forming roll 22 and a stock cutter desig 
nated as an entirety at B, the specific construc 
tion of which will be hereinafter given. The sup 
port for time. Outer end of the shaft 2 is in the 
form of a block carried bearing 23, which block 
is suitably secured in the inclined seat 24 of the 
standard 2. This block at its lower end is pro 
vided with a plurality of shims 25 insertable and 
removable between the lower end of the block 
and the bottom wall or shoulder 26 of the block 
seat 2a for a purpose which will hereinafter 
appear. - 

An idler roll 27 is carried in a block bearing 28 
which is of substantially the same construction 
as the block 23. This block is suitably secured 
in the seat 29 of the standard 2 and at its lower 
end is provided with shims 39 which are insert 
able and removable between the lower end of the 

5 5 
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block and the bottom or vertical shoulder 30' 
of the seat, the shims being for a purpose which 
will hereinafter appear. 
The standard 2 is provided With the afore 

mentioned opening for the passage of the 
shaft and With Openings 3 and 32 (see Figure 
28). The opening 3 is for the passage of the 
shaft, 2 while the opening 32 is for the passage 
of the shaft 83 which carries the aforementioned 
idler roll 2. The inner end of the shaft 33 
is rotatably supported in the bearing 34. The 
bearing support for the Shaft 33 is Such that this 
Shaft is longitudinally reciprocable. 
The main drive shaft. 5 is provided with gears 

35 and 36. A counter shaft 37 is rotatably sup 
ported on the standards 3 and 4. At its inner 
end it carries a gear 38 meshing with an inter 
mediate gear 39 on Stub shaft 49 and provides 
driving connection with the gear 36 for trans 
mitting rotary motion to the shaft 3. The shaft 
37 is provided With a second gear 40 meshing 
with a gear 4 carried by the stock feeding roller 
shaft 6. This provides rotary drive for the feed 
roller T. A third gear 42 on the counter shaft 37 
fileshes with a gear 43 carried by the shaft 2 and 
provides rotary motion to said shaft. 
A cam C carried by a shaft 44 rotatably 

mounted in bearing carrying standards 45 and 
46 is provided for the purpose of imparting re 
ciprocation to the shaft 33 in a manner which Will 
later appear. The camshaft 44 carries a gear 4 
meshing with a gear 48 on stub shaft 49 provided 
With a Second gear 5 which meshes with the gear 
5f Carried adjacent the inner end of the shaft 
25. This construction imparts rotation to the 
can C and shaft 0. . 
The connection between the cam C and the 

idler roll shaft 33 will now be described. A stand 
ard 52 is Secured by bolts 53 to the base (see 
Figures 3, 14, 15 and 27). A swing arm 54 is 
pivotally Secured to the upper end of the standard 
and has an end 55 positioned above a camway 56 
in the cam. The end 55 of the arm is cut away 
as at 5 and in its bottom is provided with a 
longitudinal slot 58 for the passage of the upper 
end of a stub shaft 59 carrying a roller 69 dis 
posed in the camWay 56. A nut 6 is disposed 
Within the cut out portion 57 of the arm and pro 
Wides means for adjustably securing the stub 
shaft 59 in adjusted position in the slotted por 
tion 58 of the arm. The arm end 55 is provided 
With a fitting 62 in its side cooperating with the 
ball end 63 of a threaded bolt 64 thus providing 
an universal connection. A similar threaded bolt 

5 65 is provided and the adjacent threaded ends 
of the bolts 64 and 65 carry a turn-buckle 66. 
The bolt 65 has universal connection as at 6 with 
the end 68 of an arm 69 the opposite end To of 
Which has operative connection with the shaft 33 
for reciprocating. Said shaft when the mechanism 
is actuated by the cam. The mechanism just de 
Scribed provides all the adjustments necessary to 
impart varying degrees of longitudinal movement 
to the shaft, 33 in response to the movement of 
the can roller 6 in the camway 56. 

ihe feed roller 7 must be caused to force the 
metal stock or wire if against the mandrel with 
Sufficient force to pull the stock through the 
machine. This means that the feed roller must 
be vertically movable and adjustable. The stand 
ard 2 upon its top is provided with spaced verti 
cally extending webs 72 and 73 which form a 
Window 74 having vertical guideways 75 (see Fig 
ture 28) in which is slidably mounted a bearing 
block 16 for the front end of the feed roller shaft 
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6. A coil spring TT tends normally to hold this 
block in an elevated position (see Figure 5). The 
upper end of the window 74 is closed by a cross 
head 78 in which is mounted a threaded sleeve T9 
provided at the top and bottom sides of the croSS 
head with nuts 80 and 8. A cam shaft 82 pro 
vided with an actuating handle 83 is rotatable 
within the sleeve and at its lower end below the 
nut 8 is provided with a cam 84 (see Figure 2). 
A cam 85 is opposed to the cam 84 being Suitably 
secured to the upper face or edge of the bearing 
block 6. 
roller 7 is determined the nut 8 is properly posi 

6 
its outer end to retain the assembly of the roller, 
Shaft and tube members together. This yoke is 
pivotally Supported to a suitable standard O. 
(which may be either the front standard 2 of the 
machine or a separate and specially provided 
standard, as desired) by a pivot bolt iO2 and is 
provided with a handle 03. The aforementioned 

0. 

Once the proper setting of the feed 

tioned so that when the cam shaft 82 and its cam 
84 are rotated into the position illustrated in 
Fig. 2 of the drawings the metal stock or Wire 
is engaged between the feed roller and the man 
drel under the proper force necessary to progreSS 
the stock through the machine. 
By reason of the shaft 6 having the vertical 

movement described the rear end of the shaft is 
rotatably supported in the standard 3 by a bearing 
86 which permits of a limited universal move 
ment. 
so that the feed roller T may at all times be 

properly positioned in respect to the mandrel 5 
irrespective of the diameter or croSS Sectional 
configuration of the stock being operated upon 
provision is made for longitudinal axial movement 
and adjustment of the shaft 6. It is to be under 
stood that when circular stock, such as that used 
for springs, of a greater diameter is used, an 
other roller 7 having the proper sized groove 8 
will be substituted, likewise this applies to the 
forming roller 22. When stock of rectangular 
shape in cross section is being Worked a plain or 
flat faced feed roller is substituted, as will appear 
from the later description of the manufacture of 
lock washers. To provide for longitudinal move 
ment of the shaft 6 a threaded stud 8 extends 
rearwardly from the bearing block 76 and is pro 
vided with a yoke block 88. This block is freely 
slidable on the stud 87 and is held in adjusted 
position by nuts 89 and 90. The yoke portion 9 
of the yoke block 88 engages a collar 92 provided 
on the shaft 6. Loosening of the nut 90 and 
tightening of the nut 89 will move the shaft 6 
and the feed roller 7 to the right as these parts 
are viewed in Fig. 5 of the drawings. Movement 
of the shaft and feed roller in the opposite direc 
tion is attained by rotating the nuts 89 and 90 in 
the opposite direction. 
The shaft 6, of course, has its end portion 

mounted for longitudinal movement as well as 
for rotation in the bearing 86. So, too, as shown, 
the gear 4? is made somewhat wider than the gear 
40 with which it is in mesh So as to have ample 
Width of tooth engagement between the tWO gears 
40 and 4 at all times. 
To put the machine in operation the leading 

end of the stock must be bent into a semi-circular 
form and a mechanism for accomplishing this 2s 
provided as a part of the machine. This mecha 
nism appears in Figs. 2 and 19 of the drawings and 
is specifically illustrated in Figs. 9 and 10 of the 
drawings. D designates a clamp to prevent longi 
tudinal axial movement of the stock 7 after the 
leading end 93 of the stock has been fed between 
the rollers 94 and 95 of the stock bender E. The 
bender comprises a yoke 96 the arms of which 
are provided with slots 97 (see Figure 10) in 
which are disposed a pair of tubes 98 and 99 
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within one of which is threadedly secured a shaft 
OO carrying intermediate its ends the aforemen 

roller 94 is carried by the bolt 2 and is disposed 
in the space between the standard i Gi and the 
yoke. The slots 97 permit vertical movement of 
the roller 95. Set screws 04 limit the upward 
movement of the roller 95 and provide means af 
fording adjustment of this roller for operation 
upon Stock of varying dimensions. 
Having reference to Fig. 2 of the drawings it 

Will be understood that after the stock 7 is posi 
tioned as illustrated movement of the depending 
handle 03 to the left will swing the roller carry 
ing yoke forward and downward and carrying 
the roller 95 in a circular path will bend the lead 
end 93 of the stock into the semi-circular shape 
illustrated in dotted lines and designated at 93. 
It is, of course, understood that, during this stock 
bending Operation, the aforesaid clamp D is tight 
ened to hold the stock from endwise movement. 

Specifically, the clamp D comprises a block hav 
ing therein a vertical extending passageway 75, 
the Opposite faces of which are curved. A wire 
gripper 77 is positioned in said block passage 
Way and is normally urged into the position, 
illustrated in Figures 2 and 19, by a coil spring 
18. When the gripper is in this position, a jawed 
opening is therein grips the wire and holds it 
against longitudinal movement. Movement of 
the gripper ill to a vertical position by pressure 
upon its upper end will permit insertion and re 
moval of the Wire. 
A guide designated as an entirety by F is pro 

Vided for a SSuring proper alignment of the stock 
With the feed roll 7. Having reference specifical 
ly to Figs. 6 to 8 inclusive and 12 and 13, it will 
be seen that there is a pair of opposed plates 05 
and 6 which are of a U shape in cross sectional 
configuration to form a rectangularly tubular 
housing within which is disposed a pair of guide 
blocks foil, 108 which have cut-out longitudinally 
grooved portions in their abutting faces, as at 
07a, and registering with each other to provide 
an Opening of the proper configuration and di 
mensions to Snugly receive the stock T. The 
block 08 is secured in position by screws f O9. 
The rear or innermost plate 05 adjacent its ends 
is provided with rounded protuberances ff0 which 
are disposed within suitable rounded bottom de 
pressions f l and 2 provided in a carrier plate 
f3 (see Figure 13). The plate 3 adjacent the 
Stock receiving end of the guide is secured to the 
standard 2 by a bolt 4 about which the plate 
may be SWung to raise or lower its delivery end. 
This is for the purpose of assuring correct align 
ment of the stock with the feed roll and mandrel. This plate is held in its adjusted position by a 
Second bolt 5 which passes through the verti 
cally extending slot 6 of the plate. The plate is 
provided with oppositely positioned ears fiT pro 
vided with threaded openings f 8 for the recep 
tion of bolts fi9 which pass through ears 20 
provided on the aforementioned rear guide block 
carrying plate 05. By tightening down and 
loosening the bolts 9 the guide blocks can be 
adjusted by a partial lateral swinging or sub 
stantially a partial rotation thereof to properly 
align the Stock in the event the stock is twisted 
as is often the case as the stock does not always 

tioned roller 95 and the shaft having a head at 75 come from the source of supply perfectly straight, 
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The outer plate fos. (see Figures 8, 12, and 23) 
On its bottom at points adjacent its ends is pro 
vided with downwardly projecting tongues 2 
which extend through apertured horizontally ex 
tending lips 22 carried by the bottom of the 
inner plate 5. This construction forms a Sup 
port for the outer plate fo, which plate is fur 
ther held in the position illustrated in Figs. 6 
and 8 by a pivotally mounted latch handle 23 
which is normally held behind a latch finger. 24 
by the action of a coil spring 25 (see Figures 2, 
19 and 27). This latch finger is mounted upon 
and extends forwardly of the top of the rear plate 
G5. With the latch handle 23 in locked posi 

tion the parts are in the position illustrated in 
full line in Figs. 6 and 7. Upon swinging the 
latch handle 23 about its pivot 26 to disengage 
it from its holding finger ? 24 the outer plate can 
be swung down as illustrated in dotted line in 
Fig. 6 of the drawings. This makes it possible 
to insert the stock if and also, to insert Substi 
tute guide blocks When stock of different dimen 
sions or croSS Sectional configuration is to be 
worked. At this point attention is directed to Fig.23 
of the drawings which illustrates guide blocks 
such as are used when the machine is Operated 
to manufacture lock washers. In this instance 
the stock 2 is substantially rectangular in cross 
sectional configuration and guide blocks f28 and 
29 have been substituted for the guide blocks 
GT and f.O8 which were used for the circular stock 

7 out of which the coil springs are manufactured. 
Description will noW be given of the cutter B. 

This apparatus, see particularly Fig. 20 of the : 
drawings, is closely associated with the forming 
roll 22 and like said roll is carried on the shaft 
24. The device comprises a circular plate 130 
which has an inner face 3 in opposed relation 
ship to the outer face 32 of the roll 22. The 
said outer face of the roll 22 at a plurality of 
points throughout its perimeter is provided with 
slots 33 within which are reciprocably mounted 
cutter fingers. 34 with cutting blades 35 which 
are at the outermost ends of the fingers. The 45 
inner face 3d of the plate 430 is provided with a 
spiral groove 36, see Figs. 19 and 20, for the re 
ception of jugs 37 carried adjacent the inboard 
ends 138 of the cutterfingers. It will be obvious 
that rotation of the plate 30 will cause the cut 
ting fingers 34 to be projected or retracted in 
accordance with the direction of rotation of the 
plate. The cutting edges 35 of the fingers cut 
through the stock 7 while the same is on the 
mandrel as clearly appears in Figs. 2 and 19 of 
the drawings. The fingers are of a length and ad 
justed so as to extend sufficiently far to con 
pletely sever the stock. Once the cutters are 
properly adjusted the plate 30 is tightened down 
by the nut 39 which not only holds the plate 
against rotation independently of the shaft 2 
but simultaneously tightly clamps the fingers 34 
against the front or outer face 32 of the roll 22. 
When the machine is being used in the manu 

facture of coil springs only a single cutting finger 
(see Figure. 2) is mounted in the cutter while five 
cutting fingers are mounted in the cutter when 
the machiae is utilized to manufacture lock wash 
ers (see Figure 19), as will more clearly appear 
in the following description of the mode of 
ation of the machine. - 

It has been mentioned that the idler roll 21 
is movable longitudinally of the machine which 
movement is effected by the cam C. This roll 27 
has its outer peripheral edge beveled as at 49 

oper- i. 
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(see Figures 1, 2 and 19) and as the stock is 
fed to the mandrel and forced or formed there 
against by the roller 22 the stock hits this bev 
eled edge 39 and the position of the idler roll 
27 will determine the pitch given to the Spring 
convolutions, as clearly appears in Fig. 1 of the 
drawings. From the description thus far given 
the operation of the machine in the formation of 
coil springs Wii be understandable and said de 
scription will describe structural features hereto 
fore not mentioned. The construction of the coil 
spring A made by the machine appears in Fig. 26 
of the drawings wherein it. Will be seen that there 
are a plurality of spring convolutions which are 
Spiral in nature, that is the Spring is given a pitch 
so that these convolutions are What are commonly 
termed open convolutes. At each end however 
the Spring coils or convolutes are nested as indi 
cated at if A. That is, tWO convolutes are in abut 
ment with one another. The Spring is made from 
circular Stock. - 
The leading end 93 of the stock is bent in the 

stock bender E in the manner illustrated in the 
lower left hand corner of FigS. 2 and 19 of the 
drawings. The latch handle 23 is then operated 
and the parts of the guide swung into the position 
illustrated in dotted lines in Fig. 6 of the draw 
ings. The stock is then inserted into the op 
posed grooves formed in the opposing faces of the 
guide blocks and 08. While the curved lead 
ing end 93 of the stock is placed about the man 
drel. Before the stock is placed about the man 
drel the mandrel is in a lowered position, being at 
this time supported by the bearing opening in 
the front Standard 2. The mandrel has dropped 
down to this supporting position and is not in 
contact with the feed roller . It is to accommo 
date this dropping movement of the mandrel that 
the mandrel drive shaft 0 is provided with the 
universal bearing 2 and the opening in the 
standard 2 is made larger than the shaft. 
With the curved end of the stock in position 

over the mandrel the mandrel is lifted into the 
position illustrated in Fig. 2 of the drawings with 
the stock being engaged by the groove 8 of the 
feed roller 7 and by the face of the roller 22. 
It is to be understood that when the stock is being 
put into the machine the cam 84 is operated by 
its handle 83 to the reverse position illustrated 
in Fig. 2 of the drawings. When the stock is in 
place about the mandrel the cam is operated to 
the position illustrated in Fig. 2 of the drawings 
which causes the stock to be tightly clamped 
against the mandrel and will cause the stock to be 
continuously pulled into the machine when power 
is applied to the power shaft. 5, with the mandrel 
f5 and forming roller 22 aiding in feeding of the 
Stock into the machine and onto the mandrel 
thereof. 
During the starting operation of the machine 

it has been found desirable to provide means for 
rotating the parts manually and to this end there 
is provided a shaft 42 (see Figures 1, 3, 4 and 5) 
provided With a hand wheel or similar means, 
not shown, by which it may be manually rotated. 
This shaft is provided With a gear 43 meshing 
With the main drive shaft carried gear 35. 
Upon the power being delivered to the main 

drive shaft 5 the feed roller 7, or upon operation 
of said hand operated shaft 42, the mandrel 
f5, and the form roller 22With its associated cut 
ter mechanism are simultaneously rotated. This 
results in the stock being fed to the mandrel 
and being forced thereagainst and formed there 
about by the form roller 22. The pitch of the 
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Spring convolutes is in accord with the setting of 
the idler roll 27. 
At the same time the aforementioned parts 

are being rotated so likewise is the cam C being 
rotated by the main power means. 
ratio for the can and the high spots 44 of the 
Can are Such that the idler roll 27 remains in a 
Set position with the roller 60 riding for a con 
siderable time in the major straight concentric 
portion of the camway 56 to give the desired 
number of convolutions prior to causing the nest 
ing operation. When however the cam has re 
Volved to a point so that the cam roller 60 rides 
up on the high spots f44 of the cam the idler 
roll is retracted through movement of the arm 54 
by reason of its connection with the yoke arm 
69, as has been explained. This retraction of the 
idler roll 27 causes nesting of the spring end por 
tions for the reasons explained and the mecha 
nism has been timed and adjusted so that the 
cutter finger 34 engages the stock in the man 
ner illustrated in Figs. 2 and 19 and severs the 
stock. 
The speed of rotation of the cam C. plus the 

length of the high spots of the cam are such that 
after severance of the stock occurs nesting is con 
tinued to give a leading nested end to the stock 
in the Spring. Immediately thereafter the cam 
causes the idler roll 27 to move outwardly to its 
Original position. Thus one cycle of the machine 
has been completed and thereafter the cycle is 
repeated indefinitely as long as the machine is 
maintained in operation and stock is being fed therethrough. 
Each spring formed by the machine will be of 3. 

the construction shown in Fig. 26 of the draw 
ings and will have nested convolutes at each of 
its ends. 
The machine has the decided advantage that 

the feed of stock will be automatically stopped 
should the stock break as it is being bent or 
formed about the mandrel. 
break there would be nothing to cause the lead 
ing end of the incoming stock to follow the circu 
lar contour of the mandrel. The stock on the 
mandrel in front of the break will be discharged 
Very quickly from the mandrel and thereupon 
the mandrel will drop down moving away from 
the stock above it which lies under the feed roll 
. Immediately this happens the feed roll 7 loses 

The drive , 

Should the stock - 
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10 
trates the machine in operation for lock washer 
manufacture, it will be seen that the cutter as 
sembly B carries five cutting fingers 34. The 
result of this arrangement is that the stock Will 
be severed each time it has been completely coiled 
Once about the nandrel 5. In other Words, only 
one convolution of the stock is made prior to the 
Severance thereof. . . 
There is no need for the nesting operation as 

was the case with coil springs. Consequently 
drive connection between the cam C and the 
idler roll 27 is broken so that the roll 2 remains 
in a fixed position so as to give each convolution 
of the stock the same pitch. . 
... A modified form of the machine as it is utilized 
for manufacturing springs is illustrated in Fig. 22 
of the drawings. The entire modification resides 
in the idler roll construction. In this instance 
the idler roll appears at 47 and it is not longi 
tudinally movable. The roll is adjustable to any 
desired fixed position within reasonable limits 
by reason of the adjusting nut 48 which abuts 
the inner end of the roll shaft 49. The roll 
shaft is provided with a bore within which is 
slidably mounted a shaft 50 carrying on its outer 
end a disc f5. Which engages the stock and de 
termines the pitch of the spring convolutions. 
This shaft at its inner end is provided with a 
collar 52 to which is connected the yoke end 70 
of the arm 69 which is an element in the connec 
tion to the can C. 

It will be obvious that this construction oper 
ates to accomplish the same result as that de 
scribed in respect to the preferred form of the in 
vention in that the cam will move the disc 5: 
in and out by sliding the shaft 150 of the disc 
within the bore of the idler roller shaft. The idler 
roller 47 will serve to support the mandrel just 
as does the idler roll 27- of the preferred form of 

Obviously the machine is not limited to the 
manufacture of Springs or washers of any single 
diameter dimension. When it is desired to change 

its ability to pull additional stock into the ma 
chine. When this occurs it is necessary to re 
start the machine by re-threading the stock in 
the manner heretofore described wherein it has 
been pointed out that the leading end of the stock 
must first be bent into the form illustrated at 
93 in Figs. 2 and 19 of the drawings. 
The Operation in the manufacture of lock 

washers is identical to that described in respect 
to the manufacture of coil springs, with the fol lowing exceptions. 
The lock washers made by the machine are of 

the construction illustrated in Figs. 24 and 25 of 
the drawings from which it will be seen that the 
stock 27 of which they are composed is substan 
tially rectangular in cross sectional configura 
tion, as has been before pointed out in the spe 
cific description of the stock guide appearing in 
Fig. 23 of the drawings. 
By reference to Fig. 21 of the drawings it will 

be seen that the feed roller 7 has been replaced 
by a suitable feed roller 45 which has a plain or 
flat Surface so as to properly engage the flat top 
46 of the rectangular stock 27. 
Having reference now to Fig. 19 which illus 
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the diameter of the product the mandrel is 
changed and description has already been given 
of the manner in which the mandrels are se 
cured in and renovable from the mandrel driv 
ing shaft ?o. As the dimension of the product 
is increased or decreased a change in the diam 
eter of the feed roll and the forming roll 22 will 
be required, as will be well understood by me 
chanics and others skilled in this art. 
The machine illustrated and described is for 

the production of What I have termed left hand 
Springs and washers but were it desired to make 
right hand products a certain reversal of parts 
would be necessary and provision has been made 
for this, as will now be described. 
As has been mentioned, the power means is 

given a reverse direction of rotation when the 
machine is to make right hand products. The 
countershaft 37 and its gears are shifted to the 
opposite side of the machine. To permit this 
the intermediate standard 4 is provided with bear 
ing block Seats similar to those described in re 
Spect to the front standard 2 which is Specifically 
illustrated in Fig. 28 of the drawings. Having 
reference now to Fig. 30 it will be seen that the 
Standard 4 has oppositely arranged bearing block 
seats 60 and 6 which are adapted to receive 
the bearing carrying block 62 in the bearing of 
which is rotatably supported the inboard end of 
the countershaft 37 (see Figures 1, 27 and 31). 
The outboard end of this shaft is mounted on a 
bearing carrying plate.f63 which is secured by a 
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bolt (64 in a suitable recess 65 provided in the 
rear standard 3. This standard has an oppositely 
positioned seat f66 to receive the bearing plate 
f83 when the countershaft is shifted to the oppo 
site side of the machine (see Figures 16 and 17). 

Having reference now to the front end of the 
machine and to Fig. 28 of the drawings it will be 
seen that the positions of the forming roll 22 and 
idler roll 27 may be reversed. The bearing block 
seats 24 and 29 of the standard 2 are designed to 
interchangeably receive the bearing carrying 
blocks 28 of the rolls 22 and 27 respectively. As 
the stock will be fed from the opposite side of 
the machine the stock guide F must be moved to 
the opposite side of the machine. Accordingly 
the end standard 2 is provided with identical op 
positely positioned bolt receiving. openings 67 for 
the reception of the bolts which Secure the stock 
guide F in place. 
The standard 2 is likewise provided with two 

sets of bolt openings f68 which are oppositely po 
Sitioned So that the stock clamp and bender ID and 
E may be shifted from one. Side to the other side 
of the machine. . . . - - - 

Moving the stock guide Ffrom the left to the 
right side of the machine will in no way interfere 
with the proper operation of this device as it is 
constructed So that stock can be fed equally well 
in either direction through it. By reference to 
Fig. 2 of the drawings it will be seen that at its : 
inboard end this device is rounded as at 90 to 
Overhang the idler roll 27 and rounded as at 9 to 
fit beneath the feed roll 7. The opposite end of 
the guide is similarly shaped and will properly fit 
between the feed roll 7 and the idler roll 27 when 
Said last named rollis moved to the opposite side 
of the machine. a 
When the forming roller 22 and cutter assembly 

: B are moved to the opposite side of the machine 
it is necessary to substitute a different cutter 

!, aSSembly which will be of similar construction and 
Operation to that described and specifically illus 

12 
ing driving connection. With said main power 
shaft, said stock feeding roll being above said 
mandrel and said forming and idler rolls being at 
opposite sides of said mandrel and in axial planes 
below the axial planes of said stock feeding roll 
and said mandrel, means associated with said 
forming roll for periodically severing said stock 

10 

on said mandrel while the mandrel is being ro 
tated and while the stock is being coiled there 
about, means for forcing the outer end of the 
feed roller shaft and the feed roller downwardly 
under a selected amount of pressure, and means 
adjustably positionable longitudinally of the 

15 
mandrel and engaging theside of the stock there 
on and causing the stock to be coiled in cpened 
spirals of predetermined pitch. 

2. A construction as defined in claim 1 where 
in, the idler roll is adjustably movable longitudi 
nally of the mandrel and constitutes the means 

20 

40 

which gives the stock a spiral winding of prede 
termined pitch, a rotatable cam having therein 
an endless cam face, drive means between said 
cam and the main power drive shaft, means Op 
eratively connecting the endless canWay of said 
cam to said idler roll for moving said roll longi 
tudinally of the mandrel, and said camWay and 
said operative connection operating to project 
and retract said idler roll after a predetermined 
number of spiral convolutions of said stock have 
been wound about said mandrel; 

3. A construction as defined in claim 1 where 
in, and describing more specifically, that the 
means which is adjustably positionable longitudi 
nally of the mandrel as comprising the idler roll 
er and the same as having a maiginal annular 
and peripheral formation which engages the side 
of the stock While it is being coiled on the nan 
drel and further comprising a connection. With 
the shaft of the idler roller for periodically re 
ciprocating said shaft to retract said idler roller 
from its coil opening position during the end 
winding, formation of the coiled stock, holding 

trated in Fig. 20 of the drawings with the excep-. 
tion that the cutter fingers will incline in the op 
posite direction and the cutting edge of the fingers 
will be made to properly engage and sever the 
stock on the mandrel. The same spiral groove 
arrangement 36 will be provided for projecting 
and retracting the cutter fingers. 
In making the change from a right to a left 

| Winding or coiling machine the connection be 
tween the cam C and the idler' roller shaft 33 
is moved to the opposite side of the machine. 
To make this possible the base is provided at 
both sides of the machine with openings 69 (see 
Figure 27) for the reception of the bolts 53 which 
secure the standard 52 in position. 

I claim: 
1. An apparatus for coiling metal stock com 

prising, front, rear and intermediate standards, 
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a power shaft, journaled in the rear and inter 
mediate standards, a stock feed roller shaft ro 
tatably mounted in said front and rear standards, 
the front end of said stock feed shaft being jour 
naled in a vertically movable support and carry 
ing a feed roll, a mandrel rotating shaft rotatably 
mounted in the front and intermediate standards 
and being restrictedly vertically movable in the 
front Standard, a mandrel detachably connected 
axially to said shaft, a forming roll shaft rotat 
ably mounted in said front and intermediate 
standards and carrying a forming roll, an idler 
roll shaft rotatably mounted on said front stand 
ard and carrying an idler roll, all of said shafts 
with the exception of said idler roller shaft hav 

said idler roller in its retracted position during 
the initial winding of a new coil of stock and re 
turning said idler roller to its coil opening posi 
tion during the open spiral winding of the new 
coil. 

4. A construction as defined in claim 1 but de 
Scribing more specifically that said front and in 
termediate standards are reversely arranged and 
provided to permit the mounting thereon of the 
forming roller and the idler roller and their car 
rying shafts in reversely interchanged positions, 
With the stock feeding roller and its carrying 
shaft in its one position, and said feeding roller 
and its direction of feeding rotation of the stock 
can be reversed by a reverse operation of the 
power shaft in its one position of motinting and 
operation. 

5. A machine for coiling metal stock compris 
ing, a driven rotatable circular mandrel, a driven 
Stock feeding roll above said mandrel and engag 
ing Stock on said mandrel, a driven rotatable 
form roll at one side of said mandrel and en 
gaging Stock thereof, an idler roll at the opposite 
side of said mandrel and engaging the side of 
Stock on said mandrel to cause said stock to be 
Wound about said mandrel spirally and of a pre 
determined pitch, a cutter associated and rotat 
able with said forming roll, said cutter compris 
ing a plate arranged in parallel spaced relation 
ship to the outer side face of said forming roll, 
a cutter blade mounted in said Space and pro 
Wided with an extension element, said cutter plate 
provided with a spiral groove for the reception 
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of said cutter blade extension element, and said 
cutter plate being rotatably adjustable to project 
and retract said cutter blade, for the purpose de 
Scribed. 

6. For use with a machine in which metal stock 
is coiled spirally about a mandrel, a stock feeding 
and aligning device comprising, a pair of opposed 
channeled plates, a guide block in each of said 
plates, said guide blocks having in their opposing 
faces opposed grooves forming a passageway for 
snugly receiving the stock, the outer of said plates 
being quickly detachable from the inner plate 
to provide for the insertion of stock into the pas 
sageway formed by said blocks, said plates being 
pivotally mounted for movement in a vertical 
plane, and said plates being further mounted to 
permit them to be adjustably rocked in a direc 
tion transverse the longitudinal axis of the plates. 

7. In combination with a machine for coiling 
metal stock for the manufacture of coil springs 
and lock washers, means for initially bending the 
end of the stock into a semi-circle comprising a 
pair of rolls adapted to receive the stock be 
tWeen them, one of said rolls being rotatable on 
a fixed shaft, the other of said rolls being mount 
ed to be swung concentrically about the fixed 
roll, means to SWing said last named roll as de 
Scribed, and a clamp engaging said stock at a 
point in front of said rolls to prevent movement 
of Said stock as the end thereof is bent about 
said fixed roll. 

8. An apparatus for the purpose described, 
comprising, a positively driven rotating mandrel 
about which metal stock is adapted to be wound, 
a positively driven stock feeding roll above said 
mandrel and adapted to engage said stock, a 
positively driven forming roll at one side of said 
mandrel for engaging said stock and coiling it 
about said mandrel, an idler roll at the opposite 
side of said mandrel and having a beveled an 
nular peripheral edge portion for engaging said 
stock laterally thereof and causing it to be spi 
rally wound about said mandrel, said idler roll 
being adjustable longitudinally of its axis and of 
said mandrel to and from its coil pitching posi 
tion whereby to vary the pitch of the spiral into 
which said stock is coiled, said roll being also 
movable longitudinally of its axis and of said 
mandrel retractedly from its adjusted coil pitch 
ing position, means automatically and period 
ically operated to move said idler roll out of its 
coil pitching position to flatly nest and eliminate 
pitch to the endmost convolution of the wound 
stock, and a stock cutter operating periodically 
for cutting said stock after a predetermined num 
ber of convolutions of the Stock have been Wound 
and end formed about Said mandrel. 

9. A construction as defined in claim 8 and 
describing more specifically that the automati 
cally and periodically operated means for moving 
said idler roll out of its coil pitching position as 
comprising a positively driven rotatable cam hav 
ing therein an endless camway and means con 
necting said camway and said idler roll for im 
parting retractive longitudinal movement to said 
idler roll during the end winding formation of 
the Stock as wound on said mandrel. 

10. A construction as defined in claim 8 where 
in the positive drive for the mandrel includes a 
rotatable shaft provided with an internal bore, 
said mandrel extending into said bore and hav 
ing therein a flattened end, a flat bar within 
Said shaft bore and engaging the flattened end 
Of the mandrel, and means carried by the Shaft 
and engaging said bar for forcing the same un 
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der pressure against the mandrel to clamp the 
same against rotative or longitudinal movement 
within the bore, whereby the mandrel is option 
ally clamped within the bore for rotation with 
the shaft or removable from the bore for re 
placement. --- 

11. An apparatus for coiling metal stock com 
prising, a rotatable mandrel about which said 
stock is adapted to be coiled, a rotatable stock 
feeding roll for engaging said stock against said 
mandrel, a stock guide for delivering said stock 
in proper alignment to said feed roll, a rotatable 
stock forming roll at one side of said mandrel, a 
common power drive for said mandrel and said 
rolls, an idler roll at one side of said mandrel 
oppositely positioned in respect to said forming 
roll, said idler roll being adjustable longitudinally 
of its axis and longitudinally of said mandrel 
and being formed marginally, annularly, and pe 
ripherally, to engage the side of said stock, as it 
is coiled about said mandrel, whereby to open the 
convolutions of the coiled stock at a definitely 
predetermined pitch, rotatable means having 
driving connection with said main power means 
and acting to hold said idler roll in a definite coil 
pitching position during formation of the coiled 
stock and periodically retracting said roll from 
its coil pitching position whereby to flatly nest 
and eliminate pitch to the endmost convolution 
of the wound stock, and a cutter associated with 
said forming roll and rotatable thereWith, Said 
cutter acting to sever said stock after a prede 
termined number of convolutions thereof have 
been coiled about said mandrel. 

12. A construction as defined in claim 11 where 
in, a rotatable cam is provided and has drive 
connection with the main power drive, said cam 
being provided with an endless camway, a swing 
arm carrying therein a roller disposed in said 
camway, and an adjustable connection between 
said Swing arm and said idler roll, whereby said 
idler roll is periodically retracted and projected 
a predetermined distance. 

13. An apparatus for coiling metal stock com 
prising, a rotatable shaft carrying a mandrel, a 
rotatable shaft carrying a stock feeding roll, a 
rotatable shaft carrying a stock forming roll po 
sitioned at one side of said mandrel, a rotatable 
shaft carrying an idler roll at the opposite side 
of said mandrel, said idler roll adapted to en 
gage the side of stock as it is coiled about said 
mandrel, said idler roll shaft being longitudi 
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nally movable, a cam provided with an endless 
camWay, a connection between said endless cann 
Way and said idler roll shaft for periodically lon 
gitudinally reciprocating said shaft, a power 
shaft, a drive connection between said power shaft 
and said feed roll and said forming roll shafts, 
said drive connection including a counter shaft, 
a drive connection between the mandrel shaft and 
said power shaft, a drive connection between the 
mandrel shaft and said calm, standards for sup 
porting all of said shafts, said shafts at their 
ends provided with blocks carrying shaft recep 
tion bearings, said standards provided with seats 
for interchangeably receiving the bearing blocks 
of the forming roll and idler roll, a pair of Said 
standards provided at their opposite sides with 
seats for bearing carrying blocks for said counter 
shaft whereby said shaft may be positioned at 
either side of said standards, and the positions 
of the forming roll and idler roll and their shafts 

s 

being interchangeable, for the purpose described. 
14. A construction as defined in claim, 3 

wherein, a stock guide is provided for guiding the 
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stock to the feed roll and mandrel, said, guide 
being mounted on one of said standards, said 
guide being constructed to permit stock to move 
therethrough in either direction, and said stand 
ard being provided with means for supporting 
said stock guide at either side of said mandrel, 

15. A machine for coiling. metal stock com 
prising a driven rotatable circular mandrel, a 
driven stock-feeding roll above said mandrel and 
engaging stock on said mandrel, a driven rotat. 
able forming roll having a face thereof provided 
with at least one radial slot arranged at one side 
of said mandrel and engaging stock thereof, an 
idler roll at the opposite side of said mandrel 
and engaging the side of stock on said mandrel 
to cause said stock to be wound about said man 
drel spirally and of a predetermined pitch, a 

16 
cutter associated and rotatable with said form 
ingroll, said cutter including a rotatable plate 
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O 

having a face thereof provided with a spiral 
groove, the face of said plate being arranged with 
respect to the face of said forming roll so that 
the spiral groove in the face of said plate is 
complemental to the radial slot in the face of 
said forming roll, at least one cutter blade pro 
vided with...a lug mounted for reciprocal move 
ment within said radial slot, the lug of said blade 
extending into and being in engagement with 
said spiral groove, and means for releasably lock 
ing said plate to said forming roll whereby ro 
tation of Said plate causes, the projection and re 
traction of the cutter blade. 

- . . . . . JoHN BALLA, SR.   


