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~ UNITED STATES

1,914,976

PATENT OFFICE

MICHEL NIGRO AND PERCIVAL S, THOMAS, OF WORCESTER, MASSACHUSETTS, ASSIGN-
ORS TO SLEEPER & HARTLEY, INC., OF WORCESTER, MASSACHUSETTS, A CORPORA-

TION OF MASSACHUSETTS

MACHINE FOR: COILING HELICAL FORMS

-Application filed Aﬁgustv 27, 1930. Serial No. 478,004.

The' present invention relates to an im-
proved machine particularly adapted to coil
rectangular stock, flatwise, into helical
forms such as are used for roller bearings
and the like. ' :

In the operation of prior machines for
coiling of helical forms by forcibly feeding
metal stock to a group of coiling tools, diffi-

. culties have been encountered in properly

—
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setting the tools to produce a helical coil of
the desired pitch, since a change in the width,
. or diameter, of the stock; or even a change in
* the diameter of the helical coil -producegi, re-
sults in a different pitch angle in the finished
helical coil. As a result, individual adjust-
ments of all the coiling tools are necessary to

mee} each alteration in the cross section of -

the material and diameter of the coil. Fur-
thermore, when coiling relatively stiff heavy
“stock, difficulties have heretofore been en-
countered.in maintaining the adjustment of
the coiling tools under the heavy stresses im-
posed upon the tools by the deformation of

the stock. -
The present invention contemplates a ma-

chine for coiling helical forms of different

pitch and diameter from different sizes of
stock in which individual adjustment of the
coiling tools is substantially eliminated. In-
stead of providing for the individual adjust-
ment of the coiling tools to secure variations
in the coiled product, the machine of the
present invention is characterized by the car-
rying of all of the coiling tools on a head
mounted on a pivotal axis passing through
one of the tools substantially at the point of
coiling, or stock deflection, by this tool, so
that angular adjustment of the head carry-
ing the coiling tools in fixed relation brings
about a variation in the pitch angle of the
helical form produced. In fact the provi-

sion of the pivoted tool carrying head makes-
it possible to vary the pitch angle even while.

the machine is in operation, so that laborious

adjustments of the coiling tools found neces-

sary in prior machines are’entirely elimi-
nated. The above and other advantageous
features of the invention will hereinafter
more fully appear with reference to the ac-
companying drawings in which— -

Fig. 11s a view in front elevation of a ma-
chine embodying the present invention. . .

Fig. 2 is a plan view of the parts shown in
Fig. 1. :

Fig. 3 is a vertical sectional view along
the line 3—38 of Fig. 2, looking in the direc-
tion of the arrows. :

Fig. 4 is a vertical sectional view along
the line 4—4 of Fig. 2, looking in the direc-
tion of the arrows. .

Fig. 5 is a fragmentary view in longitudi-
nal section along the line 5—5 of Fig. 4, the
parts being shown on an enlarged scale.

Fig. 6 is a vertical sectional view along the
line 6—6 of Fig. 1, the parts being shown on
an enlarged scale.

Fig. Tis a vertical sectional view along the
line 7—7 of Fig. 2, looking in the direction
of the arrows.

Fig. 8 is a fragmentary view illustrating
the arrangement of gearing for driving the
coiling abutment. .

Fig. 9 is a fragmentary view in horizontal
section taken along the line 9—9 of Fig. 4,
looking in the direction of the arrows.

~ Fig. 10 is a vertical sectional view similar
to Fig. 3 showing a modification in the ar-
rangement of gearing for driving the coil-
ing tools. '
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Fig. 11 is a fragmentary plan view illus-

trating the operation of the feeding and coil-

ing tools in the formation of a helical coil.
Fig. 12 is a view in side elevation' of the

parts shown in Fig. 11. A

* Fig. 13 is a fragmentary view illustrating

diagrammatically the formation of a right

hand coil. - :
Fig. 14 is a diagrammatic view similar to
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Tig. 18 illustrating the formation of a left

"hand coil.

Fig. 15 is a fragmentary view illustrating
the adjustment of the forward stock guide.

Like reference characters refer to like parts
in the different figures.

Referring first to Figs. 1 and 2,the machine
comprises a base 1 providing spaced vertical
frame members 2 and 8 between which is jour-
nalled a power shaft 4 adapted to be rotata-
bly driven from any suitable source of pow-
er, as by means of a pulley 5. The ifront
frame member 2 carries a number of pairs of
feed rolls 6, 6 with cooperating guides 7, 7
mounted therebetween, rotation of the rolls

"6 being adapted to forcibly feed flexible metal
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stock 8 to the coiling tools, as indicated by the

arrow. The foremost pair of guides 7e are

adjustable vertically so as to vary the line
of stock feed up and down with respect to
the coiling tools hereinafter described. One
way of effecting this adjustment is by means
of a plate 9 carrying the guides 7a, the plate

9 being angularly adjustable about a pivot pin

10 on the frame member 2 by means of bolts
11 received in curved slots 9« in the plate 9,
see Fig. 15.

As best shown in Fig. 7, the drive shaft 4
carries a pinion 12 in mesh with a gear 13 on
a countershaft 14 extending through the rear
frame member 3 and the shaft 14 1s adapted
to drive a second countershaft 15 by reduc-
tion gearing 16, carried by the shafts 14 and
15 on the outer face of the frame member 3,
as shown in Fig. 2. The shaft 15 is adapted
to drive in unison the several pairs of feed
roll shafts 17, 17 which extend between the
frame members 2 and 3 by a train of inter-
meshing gears 18. One of the feed roll driv-
ing gears 18 serves to also drive a train of
gears 19 mounted on stub shafts 20, with the
Tast gear 19 of the train in mesh with a gear
21 carried on a shaft 22. “"The shaft 22 is con-
nected by universal joints 23 and telescoping
intermediate shaft 24 to a shaft 25 which

serves to drive the coiling tools in a manner

to be hereinafter described.

As best shown in Figs. 1"and 4, the front
frame member 2 extends beyond the feed roll
6 to provide a projecting lug 26 which over-

- hangs and i$ spaced from a foot 27. Pivot

pins 28 are received in alined openings 29
provided in the lug 26 and foot 27, respec-

' tively, and these pins 28 serve to pivotally

55

support between them, on a vertical- axis, a

* coiling head generally designated by the ref-
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erence character 30 in Figs. 1 and 2. As best
shown in Figs. 8 and 4, the swiveled head 30
comprises a pair of parallel slides 31 and 32
extending rearwardly into the space between
the pivoted lug 26 and foot 27 and providing
alined openings 33 for receiving the pivot

ins 28. ~The slides 81 and 32 provide paral-
Ezl dovetailed guideways 81a and 82¢ which
are adapted to receive dovetailed tongues 34

1,914,976

extending along the top and bottom of a hous-
ing, generally designated by the reference
character 35 in Fig. 4, which housing 35 serves
to support the coiling tools and the driving
gearing associated therewith. However, be-

70

fore entering into a detailed description of

the coiling teols and the manner of driving

the same, there will first'be pointed out the

manner in which the entire head 30 may be
adjusted about a vertical axis passing through
the pins 28, and the manner in which the hous-

75

ing 35 may be adjusted longitudinally with- .

-in thé space between the slides 81 and 82.

As best shown in Figs. 4 and 9, the lower

-pivoted slide 82 provides a forwardly ex-

tending flange 36 which is in contact with
the upper face 27a of the foot 27, the entire
weight of the head- assembly 30 being borne
on this face 27a. The flange 36 provides
curved slots 87, 37 for receiving bolts 38
threaded into the foot 27, the slots 37 being
concentric about the axis of the pivot pins

28, so that when the bolts 38 are loosened,

the entire coiling head assembly may be
swung about a vertical axis passing through
the pins 28. The slots 37 serve to control
this swinging movement, after which the
head 30 may be locked in its adjusted posi-

tion by turning the bolts 38 into the foot 27

to bring the bolt heads into clamping en-
gagement with the flange 36. As best shown
in Fig. 3, the lower slide 32 carries a for-
wardly extending bracket 39 providing an
opening 40 for freely receiving a shaft 41
providing a portion 42 in threaded engage-
ment with a lug 43 provided by the housing
35. Since the shaft 41 is locked against ax-
ial movement in the bracket 39 by collars 44,
turning of the shaft 41 as by means of a suit-
able handle 45 will cause the housing 35 and
all its-associated mechanism to be shifted
longitudinally between the pivoted slides 31
‘and 32. - At-this point it should be noted that
the threaded portion 42 of the shaft 41 is

long enough to move the housing 85 a consid--

erable distance inwardly from the front of
the machine, in which position the coiling
tools will be out of the line of stock feed
by the rolls 6, for a purposé which will here-
inafter appear. In order to prevent’ the
housing 85 from being moved too far for-
ward by the shaft 41, a stop bolt 46 is car-

ried by the bracket 39, the inner end of which
movement of the’

can be set to limit forward
housing 35. : :

- As best shown in Figs. 8 and 5, the housing
35 provides & cylindrical portion 47 within
which is rotatably mounted a sleeve 48 sup-
ported in anti-friction bearings 49, 49 seated
within the housing portion 47. The sleeve
48 provides a tapered opening 50 within
which is received thé tapered body portion
nf a coiling abutment 51 providing a reduced
cylindrical ‘nose portion 52 projecting be-
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from the power shaft 4.  °
As best shown in Figs. 8 and 12, the ro-.
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yond the end of the housing portion 47. The
abutment 51 is removably secured within the
sleeve 48 by means of a draw bolt 53 with one
end threaded into the abutment and with its
head 54 engaging the end of the sleeve 48
which projects beyond the housing portion
47 opposite to the nose 52. The projecting
end of the sleeve 48 carries a pinion 55 which,
as best shown in Fig. 8, is 1n mesh with a
gear 56 mounted on a shaft 57. The shaft
57 also carries a pinion 58 in mesh with a
gear 59 on a shaft 60. The shaft 60 in turn
carries a pinion 61 in mesh with a gear 62

- mounted ‘on the shaft 25, which, as previous-

ly described, is positively driven from the
power shaft 4 through the universal joints
23 and the train of gearing shown in Fig. 7.

The shafts 57 and 60 which carry the gear
train between the power driven shaft 25 and
the abutment carrying sleeve 48 are adjust-
ably mounted on a bracket 63 which, as best
shown in Fig, 8, is pivotally supported about
the axis of the shaft 25. The bracket 63 with
its train of gearing is adapted to be adjusted
about the axis of the shaft 25 by means of
bolts 64 received in curved slots 65 in the
bracket 63, whereby the bracket 63 may be
clamped in an adjusted position. The bolts

64 are threaded into'a flange 66 forming part:

of a bearing 67 for the-shaft 25, the entire
bearing structure 67 being rigidly secured to
the housing portion 47 by a bolt 68, as shown
in Fig. 5. The adjustable mounting of the
gear train between the shaft 25 and the abut-
ment carrying spindle 48 provides conven-
1ent means for varying the speed of the spin-
dle 48 by changing the various gears in the
train. With the gearing shown in Fig. 8
obviously the speed of the spindle 48 is very
much greater than the speed of the shaft 25
and this drive will be maintained irrespec-
tive of pivotal adjustment of the head 30 or
longitudinal adjustment of the housing 35
by reason of the provision of the universal
joints 23 and telescopic shaft 24 between the
shaft 25 and the shaft 22 which is driven

tatably driven nose 52 of the coiling abut-

ment. is disposed between coiling rol's 69

and 70 so arranged that either one may
receive the stock 8 tangentially thereto as it
is fed by theroll 6 so as to deflect it to the
nose of the abutment and cail it.in helical

“form, as indicated in Figs. 13 and 14. Since

"both the rolls 69 and 70 are adjustably

. 60

5 is mounted on a shaft

mounted on the housing 35 and rotatably
driven from the shaft 25 in the same manner,
only the mounting of the lower roll 70 will he
described in detail, with like parts associated
with the upper roll 62 being designated with
the same reference characters. - :

As best shown in Fi%s. 3 and 5, the roll 70

1 journalled between

the sides of a hollow bracket 72 with a gear
78 mounted on the shaft 71 within the bracket
72. 'The gear 73 is in mesh with an idler gear
74 mounted on a stub shaft 75 carried by the
bracket 72, and the gear 74 in turn meshes
with a gear 76. As best shown in Fig. 6, the
gear 76 is carried at the end of a shaft 77
rotatably mounted within a sleeve 78 and the
entire roll bracket 72 with the gears 78 and
74 and the roll 70 is pivotally mounted on the
bearing sleeve 78. As best shown in Fig. 1,
the free end of the roll bracket 72 provides a
lug 79 which is engaged by an adjusting stud
80 cooperating with a lug 81 forming part of
the housing 85. The function of this stud 80
is to support the free end of the bracket 72
s0 as to position the roll 70 in proper relation
to the abutment 51 for forming a helical coil
of a given diameter. ]

. Referring again to Fig. 6, shaft 77 carry-
ing the gear 76 extends beyond the bearing
sleeve 78 and carries a gear 82 in mesh with a
pinion 83-mounted on the end of the shaft 25,

50 that the shaft 77 is driven in unison with

the abutment sleeve 48 and the driving con-
nection between the shaft 77 and the coiling
roll 70 is maintained for different adjust-
ments of the roll 70, since roll bracket 72
swings on the axis of the shaft 77. The bear-
ing sleeve 78 for supporting the shaft 77 is
part of an arm 84 which 1s pivotally sup-
ported on a pin 85 rigidly carried by a flange
86 of the bearing 67 which forms part of the
housing structure 35. It will be noted that
the axis of the pivoted pin 85 is in alinement
with driven shaft 25 so that swinging move-
ment of the arm 84 about the pin 85 will in no
way disturb the driving connection between
th?:l ggafts 25 and 77 through the gears 82
and 83. e

As best shown in Fig. 1, the arm 84 pro-

vides a curved slot 87 concentric about the
axis of the pin 85, which slot receives a bolt
88, see Fig. 6, threaded into the flange 86 for
locking the arm 84 in position. For the pur-
pose of conveniently adjusting the arm 84
about the pivot pin 85, the arm provides a
projection 89 beyond the slot 87 against which
abuts the end of a bolt 90 threaded into a lug
91 projecting from the flange 86. By turn-
ing the bolt 90 after the locking bolt 88 has

3
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been loosened, the arm 84 carrying with it .
the entire roll housing assembly can be swung

about the axis of the pivot pin 85 so as to shift

the roll 70 from the position shown in Fig. 13

to the position shown in Fig. 14. The pur-
pose of this adjustment is to permit the coil-

“ing of either a right hand or a left hand helix,

proper provision being made for reversing
the direction of rotation of both rolls 69 and
70, as will hereinafter appear.

In addition to the above described adjust-
ment of the roll 70, first about the axis of the
shaft 77 and then about the axis of the pin 85,
the roll 70 is also capable of adjustment back

130
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and forth with respect to the axis of the coil
being formed. For this purpose the bracket
72 provides a groove 92 surrounding the bear-
ing sleeve. 78 in which is received a fork 93

with. its lower end providing an opening for.

receiving an adjusting stud 94 having one
end threaded into an opening 95 provided at
the lower end of the arm 84. Nuts 96 pro-

vided on the stud 94 on opposite sides of the

fork 93 provide means for shifting the entire
bracket 72 longitudinally on the bearing

sleeve 78, thus permitting relative adjust-

ment between the cylindrical surfaces of the

- abutment nose 52 and the roll 70. It is evi-

18

8 Jifferent pitch angle in the finished helical tating in a clockwise direction,

dent from Fig. 5 that when the roll bracket 72
is laterally shifted by means of the fork 93,
idler gear 74 will remain in mesh with the
gear 76 which is fast on the shaft 77, since the
teeth of the gear 76 are wider than the teeth
of the idler gear 74. :
As previously pointed out, the upper roll
69 is supported by an upper pivotally
mounted bracket 72a 1n exactly the same man-
ner as the lower roll 70 and the upper bracket
72a is capable of both angular and lateral
adjustment on an arm 97 mounted on the

same pivot pin 85 which supports the bracket

carrying arm 84. In order to provide for
pivotal movement of the arms 84 and 97 in-
deperidently of each other, the arms are cut
away so that they are mounted on the pin 85
in overlapping relation.

With the above described individual ad-
justments of the rolls 69 and 70, it is obvious
that the rolls can be initially positioned with
respect to the abutment 51 so as to produce
a helical coil of the desired diameter, such a
setting of the rolls 69 and 70 being indicated
in Fig. 12. When the rolis 69 and 70 have
beeni nitially set, it is possible to adjust the

entire head 30 carrying all of the coiling tools
about a vertical axis passing through the pins.

98, and it is evident from Figs. 3 and 4 that
this vertical axis, designated X—X passes
substantially through the center of the coil-
ing nose 52 of the abutment 51. As clearly
shown in Fig. 11, the shoulder 52a between
the nose 52 and the body of the abutment 51
is slightly beveled so. that when the stock 8
fed by the rolls 6 is deflected downwardly by
the under surface of the roll 69 to the nose 52
it will be readily guided by the shoulder 52a
into contact with the cylindrical surface of
the nose 52. It is also evident from Fig. 11
that the initial angular setting of the head 30
about the axis X, X is such that the axis
Y—Y of the helical coil formed by coopera-
tion of the rolls 69 and 70 with the nose 52
makes an’ obtuse angle with the line of feed
of the stock 8. _ - o

This angle, designated A in
with the pitch of the helix being coiled, for,
as previously pointed out, & change in the
width or diameter of the stock 8 results in a

-ery is ver{

>
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coil. In other words, in forming stock of a
given cross section into a helical coil of a
given diameter, there is a definite pitch angle
at which the stock will coil most readily and
the present machine is particularly char-
acterized by the manner in which it may be

70

sét for this fpitéh angle, without laborious ad- -

justinent of the coiling tools. For example,
assuming that the rolls 69 and 70 have been
initially set with respect to the nose 52 to
produce a helical coil of -a given diameter, it
is an easy matter to angularly adjust the head
30 about the axis X-—X so as to obtain the
exact angle A between the axis Y—Y of the
coil and the line of stock feed at which the
stock 8 will coil most readily. The great ad-
vantage of such an adjustment, as compared
to individual adjustments of all the coiling
tools to vary the pitch, will be readily ap-
parent when it is considered that the present
machine permits of very minute variations of
the pitch angle such as would be caused by
a variation in the-ercss section of different

lengths of stock. As a result with a given -
initial setting of the rolls 69,and 70 with re-

spect to the abutment 51 to, produce a heli-
cal coil of a given diameter, almost any kind
of stock can be handled without disturbing
the initial setting of tools by merely carry-
ing out the necessary angular adjustment of
the head 30, and it is obvious that such ad-
justments can be made without interrupting
the formation of the coil. )

'As previously pointéd out, the machine is
capable of producing ‘either right hand or
left hand coils by swinging the roll housings
72 and 72a through movement of the arms 84
and 97. The relation of the coiling rolls 69
and 70 with respect to the abutment 51, when
forming either a right hand or a left hand
coil, is illustrated diggrammatically in Figs.

13 and 14. Thus when forming a right hand

coil, the upper roll 69 first receives the stock
in contact with its lower surface, the roll 69
being vertically adjusted. so that its periph-
v close to the nose 52 with the center
of the roll lying between the axis of the abut-
ment 51 and the axis of the coil. On the

other hand, the roll 70 is set with its axis on"

the.ogposite, side of the ¢oil axis, so that its
eriphery is considerably farther removed

80
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om the surface of the nose 52. When

forming a left hand coil, the positions of the
rolls 69 and 70 with respect to the nose 52 are
reversed. Furthermore, the extreme left
hand stock guide 7a is so adjusted as to direct
the stock 8 to the upper surface of the lower
roll 70, as clearly indicated in Fig. 14.
“When changing from the formation of a

o ., right hand coll to the formation of a left
Fig. 11, varies.

hand coil, it is also necessary to reverse the
direction of rotation of both the coiling rolls

69 and 70 and of the abutment 51. "Thus in -

Fig. 13, all three of the coiling tools are ro-

as indicated -

120
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by the arroi;vs, whereas in Fig. 14 all three
ol the coiling tools are rotating in the oppo-

' site, or counter-clockwise, direction. In
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1)

order to obtain this reversal in the direction
of rotation the machine provides an extra
shaft 98 mounted in the rear frame member
3. As clearly shown in Fig. 7, the shaft 98 is
interposed between the feed roll shaft 17 that
1s driven directly from the power shaft and
the stub shaft 20 carryinig a gear 19 in mesh
with the gear 21 on the shaft 22. In the
train of gearing shown in Fig. 7, three inter-
mediate shafts 20 are employed, but when it
is desired to reverse the direction of rotation
of the shaft 22, the gears 19 are rémoved
from two of these shafts and a gear of the

~same diameter is mounted on the shaft 98, as

indicated by the dotted circle. Therefore,

all that is necessary in order to change from

a right hand coil of a'given diameter to a left
hand coil of the same diameter, is to shift the
arms 84 and 97 and to mount a gear on the
shaft 98, while removing’ the gear 19 from
one of the shafts 20. In other words, no ad-
justments whatsoever of the coiling tools or
even of the coiling head 30 are required to

effect the change-over. -

When it is desired to start the coiling of
the forward end of a new bundle of stock 8,
it is possible to withdraw the coiling tools
from the line of stock delivery so that the
stock can be fed by hand and wound on a
suitable hand fixture. As previously point-
ed out, the threaded portion 42 of the shaft
41, shown in Fig. 3, is long enought to cause
the entire housing 85 to be moved on the slides
31 and 32 far enough to clear the coiling
tools from the line of stock fed. Upon start-
ing the coil by hand, the housing 35 can bé
moved back into place to receive the coil,
whereupon the machine can be started in op-.

“eration. Obviously, this retraction of “the

housing 85 with gll of the coiling tools in no
way affects the adjustment of the tools.
Referring now to Fig. 10, there is shown
a modification in the manner of driving the
coiling tools without.employing s universal
joint between the shaft in the housing and

the shaft on the rear frame member, ~In

this modified arrangement a lug 26 of the

. front frame member-supports a pivot pin

66

80

85

’ 104 in mésh with the

28@ received in a slide 81a in the same man-
ner as shown in Fig. 8.- The lower slide 99
is of different construction from the slide 82,
being pivoted on the shaft 100 journalled in
& bearing 101 received in the slide 99 and a_
hollow foot portion 102 carried by the frame.

-The shaft 100 carries at its lower end. a bevel

ar 103, while its upper end carries the gear

& / p'gevel gear 105 mounted

on g shaft 106 journalled .in the _slide 99.

The other end of the shaft 106 carries a pin-

ion 107 with elongated teeth in mesh with a

gear, 108 forming ¥art of a gear train 109,
o

whereby rotation of the shaft 106 is impart-

5 .

ed to an abutment carrying sleeve 48 rotat-.

ably supported in 2 housing 110 which also

‘carries coiling rolls mounted in. the same

manner as described with reference to Fig.
8, the rolls being omitted for the sake of sim-
plifying the drawing. » y

The housing 110 is capable of longitudinal
adjustment between the slides 31a and 99 by
means of a shaft 111 in threaded engage-
ment with the housing 110 and rotatably
supported by a bracket 112 secured to the
slide 99. The provision of the elongated
teeth on the pinion 107 insures that the train

70

%

of gears for driving the abutment carrying .

sleeve 48a will remain in mesh irrespective
of longitudinal adjustment of the housing 110
between the slides 81a and 99. The bevel
gear 103 mounted on the lower end of the
pivot shaft 100 is adapted to be engaged
with one or the other of bevel gears 113 and
114 carried on a sleeve 115 slidable on a shaft
116. The shaft 116 is supported at its ends
between the rear frame member 3 and the
hollow foot portion 102 which is supported
by the front frame member 2. The shaft

116 carries a gear 117 adapted to be driven, -

from the power gear train shown in Fig. 7
and rotation of the shaft 116 is adapted to be

80

8B

80

imparted to the pivot shaft 100 by shifting =~

the gear sleeve 115 to bring either a bevel
gear 113 or the bevel gear 114 into mesh with
the bevel gear 103. Thus the sleeve 115 pro-
vides means whereby the direction of ro-
tation of the abutment carrying sleeve 48¢

‘may be reversed. In order to provide for

locking either the gear 113 or the gear 114

in mesh with gear 103, the shaft 116 pro- -

vides spaced tapered openings 118 and 119
adapted to register with alined openings 120
in the end of the sleeve 115 to receive a pin
which causes the sleeve 115 to rotate with
the shaft 116. With the modified driving
arrangement shown in Fig. 10, obviously the
entire head including the slides 81z and 99

with the housing 110 supported therebetween

can be swung about an axis passing through
the pivot 28 and the shaft 100, without af-

fecting the driving connection between the

driving shaft 116 and the coiling tools.
From the foregoing, it is apparent that by
the  present invention there is provided an
improved machine which is adapted to coil
stock into helical forms with a facility of
operation not heretofore obtained in prior
machines for the same purpose. With the
machine of the present invention, it is pos-
sible to set the coiling tools for forming a
helical coil of a given diameter and with

- this setting, vary at will the pitch angle.of

the helix being coiled without in any way
altering the initial setting of the tools. As
a result, the machine is adapted to handle
stock having considerable variation in its
form and to coil the same at the proper
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pitch angle by merely adjusting the head the
desired amount.

We claim:

1. In a machine of the class described, the
combination with means for forcibly feeding
relatively stiff metal stock, of a head pivotal-
ly mounted about an axis extending at right
angles to the line of stock feed, and a set of
rotatably driven coiling tools carried by said
head for forming the stock into a helical coil

a8 it is fed, said head being turnable bodily

about its pivotal axis to vary the pitch angle
of the helix being coiled, and said tocls being
adjustable relatively with respect to the coil-
ing axis to permit the formation of either &
right hand or left hand coil. . -

9. In a machine of the class described, the
combination with means for forcibly feed-
ing relatively stiff metal stock, and an axial-
ly rotatable head carrying a group of coil-
ing, tools for coiling said stock into helical
form as it is
tools as a unit on said head to withdraw the
same from the line of stock feed.

"3. In a machine of the class deseribed, the
combination with means for forcibly feed-
ing relatively stiff metal stock, and a head
carrying a group of coiling tools for ceiling
said stock into helical form as it is fed, of
means for angularly adjusting said head
about a pivotal axis at right angles to the
line of stock feed to determiné the pitch angie
of the helix being coiled, and means for mov-
ing said tools bodily on said head to with-
draw them from the line of stock feed, with-
out altering the angular adjustment of said
head, or the relative adjustment of the tools,
one to another:. o

4. Tn a machine of the class described, the
combination with a frame, a rotatably driven
shaft mounted thereon and a psir of rolls
connected to said shaft adapted by their ro-

" tation to forcibly feed relatively stiff metal

45

stock, of a coiling head pivotally supported
by said frame about an axis extending at right
angles to the line of stock feed, a group of

. coiling tools mounted on said head for form-

50
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ing the stock into a helical coil as it is fed,
means for adjusting said head about its piv-
otal-axis to vary the pitch angle of the helix
being coiled, and means for rotatably. driv-

ing said coiling tools from said shaft in any

angular position of said head.

5. In a machine of the class described, the
combination with a frame, a rotatably driven
shaft mounted thereon and a pair of rolls
connected to said shaft adapted by their
rotation to forcibly feed relatively stiff metal
stock, of a coiling head pivotally supported
by said frame about an axis extending at
right angles to the line of stock feed, a group
of coiling tools mounted on-said head for
forming the stock into a helical coil as it is
fed, means for adjusting said head about its
pivotal axis to vary the pitch angle of the

fed, of means for moving said.

1,014,976

helix- being coiled, means for shifting said
tools as a group on said head to withdraw
them from the line of stock feed, and means

for rotatably driving all of said tools from -

said shaft in any angular position of said
head, and in any position of said tools with
respect to the line of stock feed. '
6. In a machine of the class described, a
frame, a coiling head pivotally mounted on
said ‘frame about a vertical axis, a housing
slidably mounted on said head at right an-
gles to its pivotal axis, and a group of ro-

taiably driven coiling tools mounted in said

-housing:

7. In a machine of the class described, a
frame, a coiling head pivotally mounted on
said frame about a vertical axis, a housing
slidably mounted on said head at right angles
to its pivotal axis, a coiling abutment rotata-
bly mounted in said housing, a pair of ro-
tatable coiling rolls pivotally mounted on said
housing above and below said abutment, and

means for adjusting said rolls about their

pivotal axes to determine the diameter of the
coil formed by the cooperation of said rolls
and abutment. A
8. In“a machine of the class described, a
frame, a coiling head pivotally mounted on
said frame about a vertical axis; & housing
slidably mounted on said head at right angles
to its pivotal axis, a coiling abutment rotat-
ably mounted on said housing,a pair of coil-
ing rolls pivotally mounted on said housing
above and below said abutment, and means
for shifting the pivotzal axes of said rolls with
respect to said abutment to cause the forma-
tion of either a right hand, or a left hand,
coil by the cooperation of said rolls with said
abutment. .
9. In a machine of the class described, the
combination with means for forcibly feed-
ing relatively stiff metal stock, of a head car-
rying a group of rotatively driven coiling
tools to form the stock into a helical coil as
it is fed, said head being pivoted about an
axis extending at right angles to the line of
stock feed and through one of said tools sub-
stantially at the point of coiling. :
~ 10. In a machine of the class described, the
combination with means for forcibly feeding
relatively stiff metal stock, of a head carry-
.ing a group of rotatively driven coiling tools
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to form the stock into a helical coil as it is

fed, said head being turnable at will about a

fixed axis passing substantially through the.

int of coiling to vary the pitch of the coil
eing formed.

120

11, In a machine of the class described, the

combination with means for forcibly feeding
relatively stiff metal stock, of a head carry-
ing a group of rotatively driven coiling tools
to form the stock into a helical coil as it i
fed, said head being turnable about a fixed
axis passing substantially through the coil-
~ing point to vary the pitch of the coil being
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formed, the setting of the coiling tools car-
ried by said head remaining unchanged for
coiling helices of different pitch.

12. In a machine of the class described, the
combination with means for forcibly feeding
relatively stiff metal stock, of a head carry-
ing a group of rotatively driven coiling tools
to form the stock into a helical coil as it is
fod. said head being turnable at will about a
fixed axis pussing through one of the coiling
tools substantially at the point of stock de-
flection by this tool to vary thé pitch of the
coil being formed.

: MICHEL NIGRO.
PERCIVAL S. THOMAS.




