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'This invention relates to a mechanism for and a
process for making helical springs. In order that
my improved process and mechanism for making
helical springs may be more readily understood
and appreciated, it seems essential to set forth

. a few definitions; to wit, a helical spring is one
made from wire in the general shape of a helix
having the general outline of a cylinder. -Such
springs can be classified as tension. or compres-
sion springs, a tension spring being one in which
the turns forming the helix are spaced closely
together and usually provided with hooks at the
ends of the spring for attachiment or loading pur-
poses,

A compression spring is one in which the turns
are spaced a desirable distance apart so that it
can be compressed by pressure applied at its ends.
Usually compression springs are made with a
few closely wound turns at each end thereof to
make a more upright spring and thereby take its
load in the best manner. In some cases the ends
of g compression spring are ground flat to-accom-
plish this purpose.  In the specification which
follows, the closed turns are those wound at each
end of a typical compression spring, while the
open turns are the spaced turns between the
closed end turns, thus becoming the real active
part of the spring, there being little or no move-
ment to the closed end turns under load.

The free length of a helical spring is its length
when no load is applied in any way, whereas the
solid length is the length of the spring when
it is compressed or loaded so heavily that the open
turns engage each other and the spring can be
compressed no further.  The number of turns of
wire per inch of the free length defines the piteh,
tension springs being usually wound with a uni-
form pitch throughout the entire length, whereas
compression springs are usually-wound with two
different pitches—a high pitch at the ends for the
closed turns, and g lower pitch for the open turns.
The closed pitch in a helical spring is the num-
ber of turns per inch of the length in the closely
wound portion of the spring; hence it is de-
termined entirely by the diameter of the wire
used.. Thus a compression spring has an active
length of the open wound turns and an inactive
length of all its closed turns. Therefore the total
length of a helical spring is the sum of its active
and inactive lengths, and the turn:ratio for a
compression spring is the number of .open turns
divided by the total number of turns. o

It may be said in passing that in the ordinary
commercial machine used for producing springs,
the wire is fed longitudinally through rollers
which push the wire through a long straight hole
against a hardened plate set at a compound angle
to the axis of the hole, The wire strikes the said
plate at an angle and comes off in a curl. Thus
the diameters and pitch-of these curls depend
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upon the compound angles of the plate, While
these angles are adjustable for setting up pur-
poses and are varied during the operation of the
machine by an -adjustable. cam or cams, the
springs are subject to variations in diameter and
pitch, due to variations in temper or curvature of
the wire; and when beryllium copper springs are
formed on such a machine, it is necessary to heat-
treat the wire before coiling the sprifig as heat-
treatment thereafter would produce severe dis-
tortion; but I have found that to get the best
physical properties of beryllium copper springs
they should be fully heat-treated after they have
been formed. ) .

If beryllium copper wire is given full heat treat-
ment before being formed into springs, the mate-
rial is rendered too brittle to be handled in the
ordinary conventional machine. It has been cus-
tomary to use over-heat-treated wire in the con-
ventional machines, resulting in failure to develop
the maximum physical properties of the material,
especially beryllium copper.

It is therefore the principal object of my inven-
tion to be described herein, to provide a compos-
ite mecnanism and process which is especially

"adapted for the manufacture of beryllium copper
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springs which will be more accurate and of more
uniform diameter and precise pitch and better
quality than it is'now"possible to make with the
prior-art structures to which reference has been
made, - ‘ :

Another object df-my invention is to provide a
mechanism which will have -substantially auto-
matic characteristics so that it can be set to pro-
duce compression springs of any diameter, turn
ratio, closed pitch, open pitch and total number
of turns within, of course, a certain range of the
particular machine. To accomplish the main ob-
Ject of my invention, I. have chosen to utilize an

- engine lathe modified so as to obtain the desired

results by feeding spring wire. from a reel onto
a mandrel carried by the lathe spindle chuck by
‘way of a wire guide mounted on a carriage which.
is moved by the lathe lead screw parallel with the
mandrel. By various changes and additions to
the lathe, such as a change in gears for any given
type of spring, I may, as will be later pointed out,
wind helical springs without it being necessary to
stop the machine to change gears to move from
closed to open pitch, and vice-versa for each and
every spring. . o '

A further object of my invention is to provide
& gear case or mounting plate so arranged on or
positioned with respect to the lathe, that a change
in gears for both closed and open pitch and num-
ber of turns can be very easily and quickly made.

A still further object of my invention is to pro-
vide an electrical clutch structure which is auto-
matically actuated for turning the lead screw at




2

different speeds to wind closed and/or open pitch
springs on the mandrel.

Another object of my invention is to provide
a cam structure placed in an easily accessible
position with eléctrically associated’ fea.tures for

controlling the time of Windmg clésed and open

turns of the springs.

Another object is to provide an electrical cons- ‘

trol panel in front of the machine; operator .
whereby the various parts of the mechanism’

may be easily put into operation -with'certain
indications visually before the operator: -

A still further object is to provide automatic
means for stopping the mandrel and the: wind--
ing. operation when.a.mandrel. is.fully, wound..

A further: a.dva,ntage is .obtained in: that the
beryllium. copper. springs. are heaf-treated on.
the, mandrel. on, which, they, are wound,. and
thereby.. mamtam close tolerances after heat
treatment..

Besides these advantages the mechamsm auto-
matically. determines . the. percentage of turns
which shall:be. closed and what.percentage shall
be.open.. In other words, the mechanism auto-
matically defermines the ratio between  closed’
and open pitch turns. Tn addltlon the mecha-
nist, counts: the total number ‘of " turns per-
spring, the diameter of which' i5s ‘determined by-
the diameter of the winding mandrel ™

Many othier  objects” and advantages  will -be
readily -perceived from- a reading' of the fol-
lowing description’ taken in' connection* with the-
annexed drawings wherein:-

Figure l-is-a- view-partly-in- plan-and partly
in- perspective- of the~ gear end of the wmdmg
lathe:

Figure 2 is a perspectlve view-of-the ‘winding-
mechanism-on- & much- reduced: scale.-

Figure 3 ‘s an:-enlarged -viewof-thecontrol’
panel showing:a-portion-of-the-lathe-of-Figure 2.
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Figure 12 is g view of the “bridge” cam form-
ing the left-hand portion of the combination
shown in Figure 11, looking from left to right.

Figure 13 is a view of the “on” cam which
compnses the right-hand: portion; of'the. assem-
bly shown- in Figure 11; looking from-right to
left.

- ‘Figure 14 is a side elevation of the “off” cam,
the same-being the third from the left in the
cam assembly of Figure 9.

‘Pigure-15-is'g - view of Figure 14 lookmg from
right. to left.

Figure 16 is a view of the resetting ca,m the
same-being the one to the right of the cam as-
sembly of Figure 9.

Figure 17 1s a.view of Flgure 16 lookmg from,
right to left.

Figure 18 shows a spring as. wound on the,

. mandrel'with: 0%’ open pitch. -
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Figure 19 sHows: a. spring wound_on_ the man-
drel with 5% open. pitch, the individual springs -
being formed by cuttmg ‘on the diagonal, broken;
lines.

Figure 207 is_a,view s1m11ar to Flgure 19 but
with 50% open pitch; .

Figure 21 is a view similar. to Figure 19 but
with 95%. open pltch

Figure 22°is a view similar to Pigure 18 but
with 100% open pitch,

Figure 23'is 2 wiring diagram of the electrical.
cireuits used ifr the mechanism. ’

In the various views wherein like numbers re-
fer to corresponding parts, 1 illustrates: gen-
erally a lathe preferably of the so-called engine’
type, having slide rests 2 and 3 on-which is posi--
tioned-a slide or carriage 4" carrying an arm 5
for supporting the oufer-end:of a mandrel 6

. and guiding the wire thereonto.” The slide also:

40

Figure- 4-is-a- view+of ~the-outer-side - of the '

change-gear- panel-shown-in- the left-hand:por-
tion:of Figure-l..

Fligure 5.is:a view- s1m11ar to cFlgureul but of:
the-inner side of ‘the.chiange-gear panel. -

Figure 6 is a schematic and isometric arrange-:
ment: of the .gears. shown. inf Figures 4.and..5,
which gearsiareson: opposite sides: ofi a..gear-case.
plate,. certain change: gears:ofi:the lathe—with.
thermandrel; cluteh, .lead: screw‘and:..sli.de-.shown,.
in. Figure 1, also:being: shown. .:

Figure: 7. is;apartial .view: oi one.end. of. the
ba.ok_ portion of; the:lathe, showing: the slide

for supperiing:one-end-of.the;mandrel . and the.

tension pulley: for the. wire, as:well as;certain.
control. or limit switches:used:in;the operation
of, the,. machine.

F1gure 8 is. a. fragmentary v1ew‘ of the front
side of. the lathe. showmg, somewha.t diagram-
matlcally, the. lead screw and.means for. con-
necting, the slide, to, the lead, screw, as.well as.
a control switch. used in. the operatlon of the
mechanism. ‘

Figure 9, which is 111ustrate¢ partly in. sec-
tion: and ‘partly in- elevatwn is. s side view of
the: cam  shaft assembly used for operating the
switches included in the control. used in- the
circuits controllmg the- pltch winding of” the
springs:-

Figure 10-is a'plan-view-oftle cam switches
and‘cam: assembly-locking-down-in-the- dlrectlon
ofithe arrow.a of Figure 1,

Figure:11: is:a- side-elevation- of’ the- assembly
of:two-of the:cams:.shownin the-left-hand- por-
tion;of.the:cam assembly of'Figure’9;- - -
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carries a tension wheel 7 for regulating the ten-
sion on the wire 8:from. a reel.9, carried on or
closely adjacent. the lathe 1, onto. the mandrel
6, around ‘which it is wound. in the manner as.
somewhat diggrammatically illustrated in Fig-
ure 3 and to be later described meore in: detail.
The carriage is returned,to.start position by a.
rope {08 and: a weight (riot shiown) after being
released’ by a. split nut- 75" to. which reference.
will‘be later made;

 Supported' on the lathe or. immediately ad-
jacent thereto, is g control” panel or. cabihef.
18~within and on which are mounted various re-
lays; switches, signals, ete., used in the electri-
cal circuits comprising part of'the mechanism,
certain’ of -these switches being identified on*the
cabinet 10; at’ the. top portion of ‘which is indi~

.cated- 2 counter ¢ for counting the' springs as

they:are- wound:." The head’end of*the lathe is
the- usual head-stock- 11 carrying-speed-change’
pulleys {2 which are:connected by-a belt l3 to
cooperating: pulleys-14,

A: gear-15-connected: to reverse gears, generally
referred to-as- 8, drives-the lathe spindle carry-
ing-an- eleetro—magnetxc chuck - 171 for- engaging
and-driving the-mandrel 8. A-power shaft-18;
which supplies-power through- the: reverse-gears
I8; carries a gear-19'in‘mesh-with a- gear-20 which
in turn is in-mesh-with-a-gear 24 carried-on &
shaft'supporting a-gear 22:in.mesh with- a- -gear 23.
The gears:21; 22 and-23: comprise-g- gear-reduc-
tion- for ‘a- cam: assembly: which will be later re-
ferred to. The-gear 23 is‘carried“on a shaft: 24
which carries: a gear-25-in- mesh’ with an-idler
gear 26 which is-inmesh with-a-gear-2T-that- on-
erates the cam shaft assembly through a- shaft
28:(see-PFigure 9). The gears 25; 26 and-2T:form
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a combination Which I term the “cam change
gears.” |

The gear 26 is supported on g shaft 29 carried
by a suitable idler bearing support arm:30 hav-
ing a slot 31 therein, within which the shait 29
is slidably adjustable toward and away from the
shaft 28. The bearing arm 30 is carried on a
bearing bushing 32 fastened to a frame member
33 in any suitable manner as by a set screw 34
(see Figure 9). The arm 38 is arcuately adjust-
able on the bearing bushing 32 and locked in p051-
tion by a set screw 35.

The gear 21 is carried on a shaft 35 having a
pinion 87 on its outer end. The shaft 36 is sup-
ported in a bearing bushing similar to the bush-
ing 32 which supports the shaft 28. The pinion
31 meshes with a gear 38 carried on a shaft 39
supported by a suitable idler bearing support arm
30’ having a slot 31’ therein, within which the
shaft 389 is slidably adjustable toward and away
from the shaft 36. The bearing arm 39’ is car-
ried on a bearing bushing similar to the bushing
32 fastened to the same frame member 33 in any
suitable manner as by a set screw 35°.

The gear 38 is in mesh with a gear 40 carried
on a shaft 41 on the inner end of which is g gear
42 which is in mesh with an idler gear 43 mesh-
ing with a gear 44 on a shaft 110 associated with
or forming a part of the clutch structure used to

make driving connection with the engine lead :

screw 45, The shaft (10 is carried in a bushing
{11 held in g frame plate 112 by a screw !{3.
The gears 37, 38 and 40 comprise a combination
which I term “open pitch change-gears.”

The outer end of the shaft 18 carries a pinion
. 46 which is in mesh with a gear 47 that is fixedly
mounted with a gear 48 on a shaft 49, on which
shaft is carried a support arm 38’’ having a slot
31"’ and a lock pin 35’ for fixing the arm 30’/ in
its adjusted position, it being understood that
this arm is carried on a bearing bushing similar
to 32. The gear 48 is in mesh with a gear 50
which is fastened to a stub shaft forming a part

‘of the electro-magnetic clutch structure that

drives the lead screw of the lathe. The gears 48,
41, 48 and 50, which are all mounted on the front
or left-hand side of the gear casing 5i, form a
combination which I term “closed pitch change
gears.” The plate casing 51 is carried by the
lathe on suitable supports 51°.

The clutch structure is composed of two por-
tions 92 and 53 which house electrical energizing
windings tobe described more in detail in connec-
tion with Figure 23. Current is conveyed to these
windings through the medium of brushes, only
one,. 109, of which is shown in Figure 5, and slip
rings which, for the purpose of clarity, are not

‘shown in Figures 1 and 2. Between these electro-

magnetic windings is positioned an armature 54.
The armature 54 is fastened to a shaft forming an
extension of the engine lathe lead screw 45, so
that when this armature 54 is attracted to the
electro-magnetic structure 53, the lead screw 45
is driven by the open pitch change gears 31, 38
and 40 heretofore described.

When the armature 54 is attracted and held by
the electromagnetic structure 52, the lead screw
45 will be driven at a different speed by the closed
pitch change gears 46, 47, 48 and 58.

~'The cam change gears 25, 26 and 27 operate a

- cam structure which is shown in assembled rela-
tion in PFigure 9. Mounted on the shaft 28, for

rotation therewith, is a housing member 55 with-

_in which is located an electromagnetic winding 56,
current being conveyed thereto through slip rings
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3
and brushes which for the purpose of cla.rity are
not shown.

‘Mounted on a sleeve 51, which is preferably
slidably mounted on Oilite bearings 66 and free
from the shaft 28, are four cams—a bridge cam
58, an “on” cam 569, an “off”” cam 50, and a reset
cam 61. The cams 58 and 59 are assembled as
an integral structure as shown in Figure 11,
which is fastened in any suitable manner as by a
set screw to the sleeve §51. The cam 58 has an
indicated camming surface 62 of approximately
thirty-six degrees arcuate length, the purposé of
which will be later descnbed in connection w1th
Figure 23.

The “on” cam 59, having an indicated camming
surface 63 of approxxmately 180 degrees, is cali-
brated into sectors or zones A, B, C, D and E,
each sector or zone being subdivided so that there
are one hundred divisions in the entire circum-

ference of the cam for a purpose to be heremafter

described.

The “off” cam 60, wh1ch is adjustably mounted
on the sleeve 57 and has an indicated camming
surface 64 of approximately 180 degrees, has an
index pin 6% for assistance in setting the cam to
one of the sectors and divisions thereof on the .
cam 959,

" The reset cam 61, whlch is also preferably ad-
justably mounted on the sleeve 57, is in operative
relationship with a stationary electro-magnetic
structure having an energizing winding 67 ener-

‘gized by current coming through the leads 68 for

a purpose to be later described.

It is intended -that the clutch relay 188, to be
later referred to, be energized only by closing of
the micro-switch 72, operated by the “on” cam 59
at its drop-off point d. ' It is also intended that
the said clutch relay 100 be deenergized only by
opening of the “off” switch 13 operated by the
“off” cam 60 at its drop-off point d’; the switches
12 and 13 will be later deferred to. Since these
two cams are adjustable with respect to each
other throughout an angle of 360 degrees, it is -
necessary to divide this angle into five different
zones and to use five different circuits, one at a
time, for each zone as will be later described.

A hand knob 69 is attached to the cam struc-
ture so that the cam assembly can be turned by
this knob, ‘it being understood that the knob is

- carried on a shaft 106 which terminates at the

point £, whereas the shaft 28 terminates at the
point ¢’. The shaft 106 has a pin 107 that is posi-

‘tioned, after assembly, in 'a recess in the end of

the sleeve 87 so this sleeve, with the cams mount-
ed thereon, may be turned by the knob 68 for
adjustment purposes, at which. time both the

windings 56 and 67 are deenergized.

A lock spring 70 is'provided for the purpose of
préventing rotation of the cam assembly in the
wrong direction when -adjusting the cam struc-
ture as is sometimes necessary, which would per-
mit damage to certain switch-operating levers
that are operated by the cams and which will be
later referred to. - -

The cams 58, 59, 60 and 61 are shown in Pigure
10 in operative position with their cooperating
micro-switches 11, 12, 13 and 14, a side view of
one -of these switch structures being indicated in
Figure 5, and the switches being shown diagram-~
matically in Figure 23.

Positioned on the lead screw 45, is a spiit nut
16 which is adapted to be operated by a lever 16
whereby the nut may be engaged or ‘disengaged
from the lead screw 45. The split nut 75 is oper-
atively connected to the slide or carriage 4 so that
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awhen-the split.nut 19 Is:in.| ppera%;ve engaggmer;t and support.arm §. The end of the wire 8 is

with the lead Screw ‘45, the carriage R ‘drawn from the Teel 8'and passed from thg guide

with tpe lead screw. 9On the carriage ] i and support arm through.a hole m,the man&rel
a. and- P

“beént, aver so as,to.hold this 'end i

The carriage or slide 4 15 1
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82, of \suxtab;e mate- carnage SVYI ch 1,4 he
ged in_echelon,so.as 10 1élay 8 i " 1
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slightly. spaced time relationship. - The
said rollers.are a part.of Jnmt sw;tch meﬁnbgrs
used in the circuits shown in Flgure 23 as wiil he
later -described.
Referrmg ~DOW- to -the; electngal cn'cults thch
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e 40
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“their direction of IéOV )
per  right-hand, corner. of ,Flgure 23 “above.the
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be later made.
A cam-release switch, 94 js thrown.to. the nor-
sm,al Or- closed posxponu hlqh transfers ‘the control :
ot th . 67 o, the cam. 60 whil
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1S Under tﬁis con-
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“off” cam. from 18 degrees to approximately 162
degrees, no bridging switch being required be-
cause the resetting zones do not coincide or give
trouble. '

Zone C

When if is desired to wind springs from 45% to
55% open pitch, the “off” cam 60 is set to one
of the divisions in sector C (see Figure 13).and
the selector switch 93 is set to the pesition C.
Under this condition, the clutch relay 109 is con-
trolled by the “bridge,” “on” and “off” cams 58,
59 and 60 and their cooperating micro-switches
71,72 and 13. These switches and cams are posi-
tioned between the broken lines {02 and 103, it

10°

15

being understood, the same as before, that none - -

of the other arrangements apply. Under this
condition of operation, the operating point of the
“on” cam precedes the operating point of the
“off” cam from 162 degrees to approximately 198
degrees. The bridge switch shunts the “off”
switch between 0 and 162 degrees, and between
198 degrees and 360 degrees. The bridge switch
shunts the “on” switch between 162 degrees and
198 degrees. This arrangement is necessary to
prevent false operation of the “on” and “off”
switches during their resetting periods. '

Zone D

When it is desired to wind springs from 55% to

95% open pitch, the “off” cam 60 is set fo one
of the divisions in sector D (see Figure 13) and
the selector switch 93 is set to the position D.
Under this condition, the clutch relay 100 is con-
trolled only by the “on” and “off” cams 59 and
60 and their cooperating micro-switches 12 and
13 which are positioned, as diagrammatically
illustrated, between the broken lines 103 and 104,
it being understood that none of the other ar-
rangements apply. Under this condition of
operation, the operating point of the “on” cam
precedes the operating point of the “off” cam
from 198 degrees to 342 degrees, no bridging
switch being required because the resetting zones
do not coincide or give trouble.

Zone E

When it is desived to wind springs having an
-open pitch from 95% to 100%, the “off” cam 68
is set to one of the divisions in sector E (see Fig-
ure 13) and the selector switch 93 is set to the
position E. TUnder this condition, the clutch re-
lay 100 is controlled by the “bridge,” “on” and
“off” cams 58, 59 and 60 and their cooperating
micro-switches 11, 72 and 13, as illustrated be-
low the broken line 104, it being understood that
none of the other arrangements apply. In other
words, all of the five settings illustrated on the
right-hand side of Figure 23 operate individually
according to the setting of the selector switch
and the “off” cam. Under this condition of oper-
ation, the operating point of the “on” cam pre-
~-cedes the operating point of the “off” cam from
342 degrees to 360 degrees, the bridge cam oper-
ating to hold the circuit closed in the reset zone.

Figures 18 to 22 inclusive illustrate one condi-
tion of the springs wound in the various zones as
above.  described. The individual springs are
made by cutting on the broken-lineg {05. It may
be mentioned at this point that one revolution of
the cam structure shown in Figure 9 makes a
complete spring,

When the mandrel has been completely wound
with a plurality of springs, the mechanism must
be stopped to put in another mandrel if, as has
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been explained, the springs are to be tempered
while on the mandrel on which they are wound.
The mechanism is stopped by the action of the
three limit switches 80a, 8la and 82a, shown in
Figure 7. The first limit switch to operate is the
clutch limit switch 80a which is operated by the
bar 80 as the slide or carriage 4 approaches the
end of its outward movement. When the limit
switch 80a is opened, this deenergizes the clutch
relay 100 and energizes the closed pitch winding
52, thereby causing the machine to wind on g
closed pitch, which is desired for binding the

wire to the end of the mandrel. '

The second limit switch to operate is the chuck
limit switch 8{a which is operated by the bar 81
on-the carriagé. This deenergizes the chuck re-
lay 96 and the chuck .11, thereby stopping the
rotation of the mandrel instantly, although other
parts of the machine may continue to rotate un-
der their own inertia.

The carriage limit switch 82a is the last to be
operated by its bar 82. Opening of this limit
switch deenergizes the cam release relay 97 and
throws control of the reset relay 98 to the reset
cam 6! and its associated switch T4, whereby-
the reset relay 98 will be deenergized on the next
opening of the reset switch 74 by its cam §i. The
opening of the switch 82a deenergizes the relay
88 and cuts off the supply of direct current from
both the clutches 52 and 53, thus instantly stop-
ping rotation of the lead screw; it also deen-
ergizes the motor control relays 99 and 89, there-

by disconnecting the motor from the source of

current supply; and the mechanlsm will now
coast to a stop.

While the above describes the preferred opera-
tion of the limit switches, the carriage limit switch
82¢ may operate simultaneously with chuck limit
switch 8fa, or may precede or follow it.

As the machine slows down to a stop, the op-
erator cuts the wire and removes the wound man-
drel from the deenergized chuck {7, ready to in-
sert another mandrel. - In the meantime, the
inertia of the machine rotates the reset cam 61
and it eventually reaches the drop-off position, ,
thereby moving the reset switch 74 to open posi-
tion as shown in Figure 23." This delayed action
deenergizes the reset relay 98 that in turn deen-
ergizes the cam wmdmg 56, and directly there-
after energizes the cam lock winding 67. This
stops and locks the cam assembly in the proper
position for starting the next mandrel of springs.

The position of the reset cam 61 can be adjust~
ed and. locked with respect to the other cams
so that each time the machine is started it first
winds open pitch for a few turns before winding
closed pitch, thereby minimizing waste of ‘wire
and producing a maximum number of perfect
springs per mandrel. If the operation selector
switch 83 is thrown to the “continuous” position,
the machine is operated in the same manner as
heretofore described, but the lathe spindle never
stops during a change of mandrels.

If springs having closed pitch only are desired,
the clutch switch 86 is moved to the closed pitch
or open. position, thus deenergizing the clutch
relay §80 and the open pitch clutch §3.

The machine may be stopped at any time by
opening the stop switch 81 which ciits off current
from the motor control relays 89 and 99, but does
not have any effect on the other circuits of the
machine. . The change-over switch 92 is used
mainly for adjusting purposes when it may be
desired to operate the machine without engagmg
the split nut 75 and running the slide or carrlage




4. As wjll lqe seen thxs sw1tch s1m ly ,hunts t:ne
. carriage switch 11.. The cam release.switch 94 is
necessary for,use. durmgssettmg up.operations to
deenergize -the;cam . electro-magnets 56, and 67
s0. as. to.permit. turtiing. the .cam.. assembly,, by
means.of . the hand :knob 69 to which reference
has alréady been made,. . ..., i

It may _be further. noted that,the chuck sw1tch

85_is./used.during. setting .up operations. for de-

energizirig the magnetic chiick.17. without. throw-

ing other parts of thé machine- out of opera-

tion. Rt
. While_ .I have descnbed a yery-practlcal work-

ifg. mechanism:éspecially adapted for use in the .. .

manufaciure of berylliuth copper springs, but not
nécessary limitéd thereto, it will be apparent that
mahy. _changes may be made. in various details
of. the_construction.without..departing  from the

spirit of my 1nvent10n or the scope of thé ap- ..

pended claimis,.

WhatIclaimis: . ... ...

1. /A méchanism for. ma,kmg plurel pxtch hel-
ical springs e¢omprising, the basic parts of an en-

&

16

20

gine .lathé 'such. as & bed .plate. carrying slide ..

means, lead screw, spindle aind §peed-change pul-
16ys for the spindle; a.chiick carried by.the spin-
dle, a--mandrel addpted ta.be. carried  hy. the
chuck for.rotation. theréwith, a carriage movabie

25

oh the slide meafis, Méans Tor operatively con- ..

necfing the .carriage fo.the lead sciew, a wire
giide carried by the. carriage for, guiding spring
wire onto .the mandrel, means for, antomatically
‘chanfing, at-any desired revolution, the speed of

rotation of the lead screw and hence the speed ..

of the carridge.with respect.to the speed. of rota-
tion of the spinidle.and mandrel to yary the pitch
of the turns of the sprmg being wound on the
mandrel. .

L20A mechamsm ior maklngs plural p1tch heh-
cal’ springs as set.forth jn claim _1,, further. de-
fined in that $aid means for gutomatically.chang-
ihg .the relative §peeds of the. lead screw and
‘mandrel jnclude, primarily, a.preset switch-con-

trélled .c8m- stricture and,.secondarily, an elec- -

tro-magnetic . éluteh.structure . having two, ener-
gizablé -portions. betweéen , which, a.. single-pigce
armatire.operatively connegted.to, the lead screw
is positioned Tor.attraction to elther,portion sa1d

{wo portions.béing. operated af different. speeds go

through . suitable. gearing.. asspcxa.ted w1th the
1athe; ohe of .said speeds. prodiicing closed-mtch
turns of the spmng, Whlle another speed produces

cal springs as.set. forth. 1n claim 1, further deﬁned
in_tHat .an_electro-magnetic, clujch, _structure is
‘provided..for. controlling . tlre relative sbeeds. of
rotation of the.lathe lead screw. and mandrel, said

strifeture hayving two energlzable portmns befween -

“which.an armature operatlvely con_neeted ‘to.the

_portion, said two portmns bemg d at d1f-
with the la.the, said, clutch portrons :
‘gized by a relay.directly under control, )]
ative cam angd switch | structures, at léast, the cam
structure having, parts edJustable for olota.inmg
a. desired. wmdmg oI spring. ., . e

wlnch a.n armature

lead screw is positioned for’ é,ftra.ctlon 'to either

40
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‘supports & switch whi
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portxon sgud tWo portzons bemg; operated at dif-

ated with the lathe said cluteh portlons bemg
energized by a relay dxrectly under control of ¢o-
operative cam and switeh structures, at least the
cam structure having parts adJustable for obtain-
ing a desired ‘winding of spring, and a. master
selector switch for controllmg the action of said
cam a,nd*sw1tch structures.

5. A mechamsm for makmo' plura,l-pltch heh--
cal springs as set forth inclaim 1, further defined

in, that the speed of rotatlon of the lathe lead
W is, controlled by an, electro-magnetlc clutch

at d1ﬁerent speeds through sulta,ble crea.rmg asso-
mated W1th the lathe said. clutch portlons ‘bemg
energxzed by a. relay dlrectly ‘under control of
cooperative cam and switch structures, at least
the cam structure having parts adJustable for
obtalmng a de51red wi _dmg of sprmg, sa1d relay

,contacts bemg actlvated |by 2 release reley con-

trolled by a hmlt switch. operated by the lathe
carriage at, ‘the end of 1ts w1nd1ng travel.
6. A mechanism for making plura,l-p1tch heli-
cal springs as set forth in c¢laim 1, further defined
1n that said means for opera,twely connectmg the

-_carnage to the lead soreW comprises a. splrt"nut
f.adepted to be closed onto the lead screw or_ re-

is operated on actuation
of the split nut for energizing ‘and deenergizing
the electro-magnetic chuck for engaging and dis-
engaging a mandrel on wh1ch sprmgs are wound.

8. A mechanlsm for ridking plurdl-pitch Heli-

cal springs as set forth in claim 1, further defined
'1n that the speed of rotation of the Iathe lead
'screw is controlled .by an electro- magnetm clutch
st
which an armature opera,tzvely connected to_ the

hture havmg two energizable portions between

d screW is. pos1troned for attraction to elthe“

! 'bortlon said two portions being operated at dlf-

60
lead sérew:,is positioned. for, a.ttlactior},.to eithér -

:ated Wlth ‘the lathe §aid clutch portlons being

enelglzed by 2 relay d1rectly under control of

‘€o0pe atwe cam and switch striictures; at least

the cam stricture having parts adjustable for
0 ‘ta,lmng ‘a desired winding of spring, the mech-

“#nisin beihg further defined in that said cam
structure 1ncludes electro-magnetlc means for
"controllmg the functmmng of the cams. :

9. A mechamsrn ‘for making plural-pitéh | heli-

cal sprmgs as set forth in claim 1, further: defined
in that. the speed of rotation of the ldthe lead
screw is controlied by an ‘electro-magnetic ¢litch
‘structure havmg two energizable portions ‘be-

tweéen Whlch an armature operatively cornnected

‘to ‘the lead screw is positioned for attraction to
) erther portion, said two portions’ bemg operated

at differ enit speeds throuigh siitable gearing asso-
ciated W]th the lathe, said clutch portions being

'energlzed by a relay directly under coiitrol of
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cooperative cam and switch structures, at least
the cam structure having parts adjustable for
obtaining a desired winding of spring, the mech-
anism being further defined in that said cam
structure includes electro-magnetic means for
controlling the functioning of the cams, and relay
means for governing the actlon of the cam elec-
tro-magnets.

10. A mechanism for making plural-pltch
helical springs as ‘set forth in claim 1, further
defined in that the speed of rotation of the lathe
lead screw is controlled by an electro-magnetic
clutch structure having two energizable portions
between which an armature operatively con-
nected to the lead screw is positioned for at-
traction to either portion, said two portions being
operated at. different speeds through suitable
gearing associated with the lathe, said cluich
portions being energized by a relay directly un-
der control of cooperative cam and switch
structures, at -least the cam structure having
parts adjustable for obtaining a desired winding
of spring, the mechanism being further defined
in that said cam structure includes electro-mag-
netic means for controlling the functioning of
the cams, and relay means for governing the
action of the cam electro-magnets, said relay
means comprising a cam release relay which is
actuated on closure of a switch supported by the
carriage as set forth herein, and g reset relay
as defined hereln operated by said cam release
Telay.

11. A mechanism for making plural-pitch
helical springs as set forth in claim 1, further,
defined in that said means for operatively con-

&

7

to adjust parts o'f the mechanism without run-
ning the carriage.

14. A mechanism - for making plural-pitch
helical springs as set forth in claim 1, further

- defined in that the speed of rotation of the lathe

lead screw is. controlled by an electro-magnetic

. clutch structure having two energizable portions
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necting the carriage to the lead screw comprises -

a split nut adapted to be closed onto the lead
screw or released therefrom for the purpose de-
scribed, and still further defined in that the lathe
spindle carries an electro-magnetic chuck and
the carriage supports a switch which is operated
‘on actuation of the split nut for energizing and
deenergizing - the electro-magnetic chuck for
engaging and disengaging s mandrel cn which
springs are wound, said carriage switch acting
under one condition of operation of the lathe
to actuate means for starting a motor used for
driving the lathe, with further manual means for
-controlling the motor circuit.

.12. A mechanism for making plural-pitch
helical springs as set forth in claim 1, further
defined in that said chuck is of the electro-mag-
netic type controlled primarily by a chuck relay
and a limit switch, said limit switch being opened
by the carriage when the mandrel is ' wound with
springs to a desired point, to deenergize the
chuck and release the mandrel.

13. A mechanism for making plural-pitch
helical springs as set forth in claim 1, further
defined in that said means for operatively con-
necting the carriage to the lead screw comprises
a split nut adapted to be closed onto the lead
screw or released therefrom for the purpose de-
seribed, and still further defined in that the lathe
spindle carries an electro-magnet chuck and the
carriage supports a switch which is operated on
actuation of the split nut for energizing and de-
energizing the- electro-magnetic chuck for en-
‘gaging and disengaging & mandrel -on which
springs are wound, said carriage switch acting
under one condition of operation of the lathe
‘to actuate ‘means for starting a motor used for
“driving the lathe, with further manual means for
controlling the motor circuit, and means for
shunting the carriage switch when it is desired
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between which an armature operatively con-
nected to the lead screw is positioned for attrac-
tion to either portion, said two portions being
operated at different speeds through suitable
gearing associated with the lathe,. said clutch
portions being energized by a relay directly un-
der control of cooperative cam and switch struc-
tures, at least the cam. structure having parts
adjustable - for obtaining a desired winding of
spring, the mechanism being further defined in
that said cam structure includes electro-magnetic
means for controlling the functioning of the
cam, release means for deenergizing said electro-
magnets, and a hand-operated means for turn-
ing the cam assembly ‘for adjustment purposes.
©15. A mechanism  for making plural-pitch
helical ‘springs as set forth in claim 1, further
defined in that the speed of rotation of the lathe
lead screw is controlled by an -electro-magnetic
clutch structure having two energizable portions
between which an armature operatively. con-
nected to the lead screw is positioned for attrac-
tion to either portion, said two portions being
operated at different speeds- through suitable
gearing associated with the lathe, said clutch
portions being energized by a relay directly un-
der control of cooperative cam and switch struc-
tures, at least the cam structure having parts
adjustable for obtaining. a desired winding of
spring, the mechanism being further defined in
that said cam structure includes electro-magnetic
means for controlling the functioning of the
cams, release means for deenergiging said electro..
magnets, and a hand-operated means for turn-
ing -the cam assembly -for adjustment purposes,
and a lock spring positioned for cooperation
with said hand-operated means for preventing
rotation of the cam assembly in the wrong di-
rection.

16. A mechamsm for makmg plural-pitch
helical springs as set forth in- c¢laim 1, further
defined in- that said chuck is of the electro-
magnetic- type controlled primarily by a chuck
relay and secondarily by a manually operable -
switch -for deenergizing the chuck without dis-
turbing other parts of: the mechanism during
setting-up operations.

17. A 'mechanism for making plmal-pltch
helical springs comprising, the basic parts of
an engine lathe such as & bed plate carrying
slide  ‘means, lead screw, spindle and speed-
change pulleys for the spindle; a chuck carried
by the spindle, a mandrel-adapted to be carried
by the chuck, a carriage movable on the slide
means, means for operatively connecting the
carriage to the lead .screw, a wire guide carried
by the carriage for guiding spring wire onto the
mandrel, a . two-part =electro-magnetic rotary
clutch having an armature operatively con-
nected to said lead screw, the two parts of the
clutch adapted to turn at different speeds and
2 gear box at the end of the lathe carrying gears,
certain- of which may be readily changed and
adjusted to drive said clutch.parts at desired
speeds,; with means for automatically causing
said armature to engage said -chuck parts to pro-
duce .the desired winding of springs. _

18. A mechanism for making plural-pitch heli-
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cal‘springs ‘comprising, the basic parts of:ahen-
gine lathe such as a bed plate “carrying’ slide
means; lead screw, spindle ang speetl=change pul-
ley$ for the spindle; & chuck carried by the: spin-
dle, a tandrel adapted to- be:carried by the
chuck, @& carriage movable on: the-slide means,
means for operatively ‘connecting the carriage fo
the lead screw, a wire guide carried: by the car-
riage for guiding spring wire 6ato the mandrel,
a two-part electro-magnetic rotary clittch:having
an ‘armature ‘operatively connected to said lead
screw, the two parts of the cluteh adapted to turn
at different. speeds, -one to Wwind the closed: pitch
and the other to wind: the open: pitch of a spring,
and a gear box #ssociated with the:lathe and
having gears drivén by the lathe; ‘certain' gedrs
being quickly chahgeable for others to drive said
clutch parts to give the required pitches, méans
being ‘carried by the lathe to-aufomatically cause
said-armature to engage the ‘clutch parts desired.

19, A mechanisin for niaking plural-pitch heli-
cal springs as-set forth in eclaim -1, further de-
fined in that said chuck is‘of the electro-magnetic
tybe energized by 4 relay,a carriage switch closed
when the carriage is connected to the lead screw
for establishing a ‘circuit to-one side of the chuck
reldy, a limit-switch and o manual switch in the
cireuiit-of §aid relay, both serving to close a cir-
ciiit throusgh the chuck relday, snd means on the
carriage for opening said Hmit switch to deener-
gize the relay‘and chuck ard to stop rotatxon of
the mandiel.

20. A mecHanism for makirg plural-pitch heli-
cal springs as set forth in ‘claim 1, further ‘de-
fined in that said chiuck is of the electro-magnetic
type and said means for alitomatically ‘changing
the speed of rotation of the lead screw includes
an electro-magnetic clutch structure having two
parts driven at different speeds with an armature
connected to the léad scréw bt capable of being
rotated by either of said two ‘parts, separate re-
lay inesans for controlling the chuck and the clutch
structures and- separate Iimit switches ‘actuated

by the carriage for opemng both Telay control )

circuits.,

21. A mechanism for makmg plural-pitch heli-
cal springs as'set’ forth in ‘claim 1, further de-
fined in that said chieck is of the electro-mag—
netic type and said 'means; for automatically
changing the speed of rotation of the lead screw
includes an electro-magnetic clutch structure hav-
ing two parts driven ‘at different speeds with an
armature connected to the lead screw but capa-
ble of being rotated by either of said two parts,

a clitch relay for directly controlling the action

of said clutch structure for the purpose described,
a clutch release relay for controlling the activa-
tion of the contacts of said clutch relay, an elec-
tro-magnetically controlled cam structure for ac-

tuating the-clutch relay, a cam release relay for-

controlling at least in part the operation of the
cams, a switch for limiting the outward: move-
ment of the carrisge by cuttirig off ‘the driving
power of the lathe, said Switch also opehning a
circuit throtigh the chuck and ¢am release relays,
a further limit switch" for opening a circuit
through the chuck and a limit switch for open-
ing a circuit through the clutch structure.

22. ‘A mecharism for makirg plural-pitch heli-
¢al springs as set forth in claim 1, further de-
fined in that said chuck is of the electro-magnetic
type and said means for automatlcally changing

the speed of rotation of the Tead serew includes .

an electro-magretic clutch structire having two
‘parts ‘driven-at differeiit speeds with an arma-
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ture: connected: t0* the lead screw but capable-of
being rotated by either of said two-parts, a-cluich
relay for directly controlling the action of said
clutch ° structure -for the purpose described, a
clutch release relay for controlling the activation
of the:contacts of said -clutch relay, an electro-
magnetically controlled cam structure for actuat-
ing the clutch relay, a cam release relay for con-
trolling at least in part the operation of the cains,

a reset relay actuated by the cam release relay

and controlling the actuation of the electro-mag-
net -of the cam: structure; and means for opening
the circuits of all the relays and electro-magnets
when the mandrel iswound with a wire toa- pre-
determined length.

:23. A mechanism for making plural—pitch heli-
cal springs ag-set forth in claim: .1, further de-
fined in that the speed of rotation of the lathe
lead ‘screw -ig controlled by an electro<magnetic
clutch structure having two energizable portions
between which an armature operatively connect-
ed to the lead screw is positioned for attraction
to either portion, said two portions being cper-
ated at different speeds through suifable gearing
associated with the lathe, said clutch portions
being energized by a relay directly under confrol
of cooperative cam and switch structures, thecam
structure including an “on” cam with .its switch
for energizing said relay and an “off”’ cam with
its switch for deenergizing said clutch relay, said
two cams being adjustable with respect to.each
other so as to get a plurality of adjustments for
controlling the relative number of open turns with
respect to the number of closed turns: per spring.

24. A mechanism for making plural-pitch heli-
cal springs as set forth in claim 1, further: de-
fined in that the speed of rotation of the lathe
lead screw is controlled by an electro-magnetic
clutch structure having two energizable portions
between which an armature operatively connacted
to the lead screw is positioned for attraction to
either portion, said two portions being operated

‘at different speeds through suitable gearing asso~

ciated with the lathe, said clutch portions being
energized by a relay directly under control of
cooperative cam and switch structures, the cam

structure including an “on” cam with its switch

for energizing said relay and an “off” cam with -
its switch for deenergizing said clutch relay, said
two cams being adjustable with respect to each
other so as to get a plurality of zones through-
out a full circumference, said zone adjustments

controllitig’ the pitch Wwinding of the springs on

the mandrel, and a bridge or safeguarding cam
with its switch for holding the clutch relay -cir-
cuit open while the back sidés of the “on” and
“off” cams operate their respective switches.
25. A mechanism for making plural-pitch heli-
cal springs as set forth in claim 1, further defined
in that the speed of rotation ‘of the lathe lead
screw is controlled by an electro-magnetic clutch

. structure having two energizable portions be-
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tween which an armature operatively connected
to the lead screw is positioned for attraction to
either portion, said two portions being operated
at different speeds through suitable gearing as-
sociated with the lathe, said ‘clutch portions be-
ing energized by a relay directly under-control of
caoperative cam and switch structures, the cam
structures including two energizing windings,
one mounted for rotation with the cams and-one
stationary, a reset relay for energizing and de-

“energizing these windings. a plurality of rotary

cams with their respective stationary switches-as-
socigted with said first-mentioned winding, :one
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of the cams with its switeh acting to energize said
clutch relay while another of said cams with its
switch deenergizes said clutch relay, while an-
other of said cams acts as a guardian over the
first two cams mentioned, another adjustable cam
with its switch acting to control said reset relay
to cause .it, at the end of the winding operation
on the mandrel, to deenergize the first-mentioned
cam winding and to energize the second-men-
tioned or cam lock winding to thereby stop and
lock the cam assembly in proper position for
starting the next winding operation.

268, A mechanism for making plural-pitch heli-
cal springs as set forth in claim 1, further de-
fined in that the speed of rotation of the lathe
lead screw Is controlled by an electro-magnetic
cluteh structure having two energizable portions
between which an armature operatively con-
nected to the lead screw is positioned for attrac-
tion to either portion, said two portions being
operated at different speeds through suitable
gearing associated with the lathe, said clutch por-
tions being energized by a relay directly under
control of cooperative cam and switch structures,
the cam structure including an “on” cam with its
switch for energizing said relay and an “off” cam
with its switch for deenergizing said clutch relay,
said two cams heing adjustable with respeet to
each other so as to get a plurality of zones
throughout a full circumference, said zone ad-
justments controlling the pitch winding of the
springs on the mandrel, a bridge or safeguarding
cam with its switeh for holding the clutch relay
circuit in status quo while the back sides of the
“on” and “off” cams operate their respective
switches, a still further cam known as a reset cam
and windings included in the cam structure, and
a reset relay controlled at the end of the winding
operation by said reset cam for causing said wind-
ings to govern the movement of said cams.

27. A mechanism for making plural-pitch heli-
cal springs as set forth in claim 1, further de-
fined in that the speed of rotation of the lathe
lead screw is controlled by an electro-magnetic
cluteh structure having two energizable portions
between which an armature operatively con-
nected to the lead screw ig positioned for attrac-
tion to either portion, said two portions being op-
erated at different speeds through suitable gear-
ing associated with the lathe, said clutch portions
being energized by a relay directly under control
of cooperative cam and switch structures, the
cam structures including two energizing windings,
one mounted for rotating the cams and one sta-~

tionary, a reset relay for energizing ahd deener-.

gizing these windings, a plurality of rotary cams
with their respective stationary switches asso-
ciated with said first-mentioned winding one of
the cams with its switeh acting to energize said
clutch relay while another of said cams with its
switch deenergizes said clutech relay, while an-
other of said cams acts as a guardian over the
first two cams mentioned, another adjustable
cam with its switch acting to control said reset
relay to cause it, at the end of the winding op-
eration on the mandrel, to deenergize the first-
mentioned cam winding and to energize the see-
ond-mentioned or cam lock winding to therehy
stop and lock the cam assembly in proper posi-
tion for starting the next winding operation, and
a cam release switch for deenergizing both of said
cam windings, manual means for turning the cam
structure when said cam release switch is open,
and means for preventing the cam structure from
being turned in the wrong direction.

9

28.- A mechanism for making plural-pitch heli-
cal springs in successive units comprising, the
basic.parts of an engine lathe such as a bed plate
carrying ‘slide means, lead screw, spindle and
speed-change pulleys for the spindle; a chuck
carried by the spindle, a mandrel adapted to be
carried by the chuck, a carriage movable on the
slide means, means for operatively connecting.
the carriage to the lead screw, means for feeding
spring wire fo the mandrel to wind successive
spring units, means for automatically establish-

. ing different speeds of rotation of the lead screw

20

whereby the carriage speed is varied with respect
to the speed of rotation of the mandrel to wind
turns of closed or open pitch or both in each suc-
cessive unit, and means for automatically stop-
ping all of said means when the desired number
of units have been wound on the mandrel.

29. A mechanism for making plural-pitch heli-
cal springs in successive units as set forth in
claim 28, further defined in that the means for
operating the lead screw automatically at differ-

* ent speeds includes primarily, a preset switch
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control cam structure and, secondarily, a mag-
netic cluteh structure having an armature con-
nected to the lead screw and electro-magnets op-
erated at different speeds by different sets of gears
driven by the lathe for attracting and holding
said armature for a predetermined time, and fur-
ther means for exciting said electro-magnets ac-
cording to the pitch of the turns desired in said
spring units.

. 30. A mechanism for msking plural-pitch
helical springs -in successive units as set forth
in claim 28, further defined in that the means
for operating the lead scréw automatically at
different speeds includes a magnetic clutch struc-
ture having an armature connected to the lead
screw and electro-magnets operated at different
speeds by different sets of gears driven by the
lathe for attracting and holding said armature
for a predetermined time, said gears being car-
ried by a gear case with certain of said gears
being adjustably mounted for easy changeability .
to suit the speed requirements of the lead screw,
and further means for exciting said electro-mag-
nets according to the pitch of the tulns desired
in said spring units.

31. A mechanism for makmg plural-pitch heli-
cal springs in successive units as set forth in
claim 28; further defined in that the means for
operating the lead screw automatically at differ-
ent speeds includes a magnetic clutch structure
having an armature connected to the lead screw
and electro-maghnets operated at different speeds
by different sets of gears driven by the lathe for
attracting and holding said armature for a pre-
determined time, this time being governed by a

" plurality of cams with associated. switches, and
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relay means for passing energizing current to
said electro-magnets according to pitch of turns
required in each spring unit, as defined by said
cams.

32. A mechamsm for making plural-pitch heli-
cal springs in successive units as.set forth in
claim 28, further defined in that the means for
operating the lead screw automatically at differ-
ent speeds includes a magnetic clutch structure
having an armature connected to the lead screw’
and electro-magnets operated at different speeds
by different sets of gears driven by the lathe for
attracting and holding said armature for a pre-
determined time, this time being governed by a
plurality of cams with associated switches, and
relay means for passing energizing current to
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sdid electrosmagnets mecording storpitch of turns

required:in seach spring wnit, as:defined thy :sdid.

cams, means operated by said slide means for
limiting:the:actionwof said winding :¢lutch:strue-
ture, “the ‘cams 'and rassacigted structures :and
relays when the mandrel has -heen :substantially
fully "waound, :one <of ;said :cams :with an associ-
ated :electro~magnet cacting at 1the end of said
-mandrel ‘winding .operation to :lock :the cams
- against furtirerrrotation -until the start:of wmd-
ing.of :another mandrel.

-33.:A mechanism formaking: plural-pltch heli-
cal ssprings 7in :successive runits :as :set -forth :in
¢laim 28, further defined (in tirat ithe ameans for
operating the leadscrewautomatically atdiffer-
ent speeds Jincludes a:-magnetic :clutch ‘structure
having an:armature connected to ithe lead :screw
and electro-magnets-operated af different:speeds
by «different:setsof ‘gears-driven:by:the lathe for
gttracting :and ‘holding said :armature for a:pre-
determined -time, .this ‘time “heing :governed hy.:a
eam istructure -consisting of ifour eams -carried
onsa:slidable:sleeve ' with :a .cam-+winding:electro-
magnet rotatdably :mounted on:g :shaft:operdfed
by the:lathe, thisielectrosmagnet:béing ;positioned
closely:adjacent:one end:of the said sleeve'where-
by:it willzattract the sleeve:for rotationwith it-
self,;means forrexciting this cam:electro-magnet
when tthe ‘spring “winding operation is:to :be
started, ‘means for ‘deenergizing -said :electro-
magnet when:said:mandrehis wound with:spring
units, a cam-lock electro-magnet at the:end of the
sleeve ‘opposite to the rotating selectro-magnet,
and-means for-energizing this: electro-magnet di-
rectly ;after the'cam-winding :magnet:is -deener-
gized, ssdid ‘cams with :associated switches :and
relays sacting ito 'control ‘the swinding of -the
springs. ’

B34, Meclranismfor: automatically windimg-wire

springs of "plural pitch 'comprising ra mgchine
having ra«driven:shgft .carrying -an :électro-mag-
netic chuegk for receiving za -mandrel -on which
the-wire.is wound with means-for energizing and
deenergizing the :chuck winding, the machine
having =a:leadiscrew, acarriage movably mounted
on -the machine -and rprovided ‘with -guide means
for ;guiding 'the wire “onto the mandrel, means
for operatively connecting and disconnecting the
carriage ifrom the :legd :screw, :and 'means for
automatically driving :the {lead:screw at different
speeds ‘of wrotdtion with respect to “the .speed df
thermandrel tovary:the pitch: 6f-the turns of the
spring, 'andmeans, actuated by -said means for
operatively -connecting and -disconnecting ‘the
carriage from ithe lead :screw,; for -starting into
operation -all of said -automatic means.
- 235. AA -mechanism - for winding iwire springs-of
plural pitch-as set-forth:in:claim 34, further-de-
fined.in that:said means for-automatically vary-
ing ithe-speed :of :rotation:of the lead -screw in-
cludes electro-magnets-driven-at-different:speeds
by suitable means:comprising part.of the'mecha-
nism, a member fastened to the lead screw:and
positioned .so as to ibe -attracted -and -held *for
predetermined periods of: different length:by:said
electro-magnets thereby winding: springs ‘having
a-desired plural;pitch.

-.36. A mechanism for winding wire springs: of
'plura,l pitch.gs set:forth:in.claim .34, further de-
fined in thatssaid.means-for -automatically -vary-
ing the:speed-of :rotation-of the.lead screw .in-
cludes electro-magnets: driven. at different speeds
bysuitable imeans:.comprising :part of :the .mech-

o

10

I5

20

2,873487

anism, ~a ‘member fastened to .the lead screw
and:positioned s0:as to-besattracted:and held for
predetermined:periods of fifferent:length.by:said
electrosmagnets :thereby winding :springs having
8 desired ;plural:pitch, and.a cam:structure swith
associgted:switches :and relays:for:governing the
action-of :said:electro-nragnets.

* :37. . Mechanism for :automatically winding :be~
ryllium: copper wire:springs .of substantially uni-
formediameter-and:any two-desired .pitches com-
prising '@ :machine having :a :shaft -carrying :a
chuck to receive:a mandrel:on iwhich -the ‘wire
is'wound, a-lead screw:for:the machine, a-carriage
movable “on the machine -and -engageable "with
the :lead screw .and adapted to feed :the wire
onto:the mandrel,:means:actuated - when the car-
rigge is-engaged with :the Jlead:-screw for istarting
the -automatic -winding :operations .and a :mag-
netizable -member fastened -to the lead. screw,:a
pair .of -electro-magnets ;rotated by -the -machine
at:different.speeds, .one with respect to.the.other,
and :each 'located -so-as -to-attract and -holdsaid
member ‘for :a predetermined ‘time, and means

. for ;automatically :selecting -the ‘length :of -time
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and thenee -the -pitches of -the-spring furns.

-38.‘Mechanism for .automatically ‘winding ‘he-
ryllinm: copper wire:springs. of substantially uni-
form.diameter and:any two desired pitches:com-
prising .a '‘machine having g :shaft carrying -a
chuck to receive ‘a :-mandrel -on -which :the wire
is 'wound, a -lead :screw.for the machine,:a car-
riage movable -on ‘the machine -and :engageahle
withthe:lead-screw:and adapted:to. feed the wire
orto the imandrel, .4 magnetizable ‘member fas-
tened.to-the lead screw,:a pair.of eélectro~magnets
rotated by 'the -machine at-different speeds, -one
with respect to-the other, and-each locatedrso:as
to:gtiract:and. hold said member for -a :predeter-
mined -time, @ -cam :structure electrically -con-
trolled fror-the carriage for starting-it.into oper-
ation, the cam :structure:having .camsfor .déter-
mining rthe;predetermined ‘time or the pitchesiof
the springswinding,

89. The process. of making completely finished
beryllium .copper .springs ‘using ‘an -engine ‘lathe
having the usual bed plate:carrying slide:means
and-a carriage -for movement on-the-slide means,
a :lead :screw, :spindle, ‘speed change 'means -for
the-lead screw, carriage.and spindle, and a chuck
carried by -the spindie, which includes:the:follow-
ing:steps; placing.a:mandrel in the chuck far ro-
tation -therewith,:connecting g wire guide to-the
carriage, mounting a -reel ¢f -beryllium -copper
wire in cocperative .relation to said.guide, -pass~
ing one end of:the -wire through the guide and
fastening.it to the.mandrel, operatively .attach-
ing.the .carriage to .the lead screw and starting
rotation-of:the-spindle,.chuck-and mandrel, pre-
setting, -prior to -attaching :the rcarriage to the
lead:screw, means for automatically changing:dt
any desired .revolution .the :speed -of -rotation ‘of
the lead screw.and carriage with :respect to the
speed .af rotation of the:spindle and mandrel:to
vary the .piteh:of.turn:of 'the:spring being wound
on.the:mandrel, binding-the finished .end-of the
winding:to.the mandrel, then taking thenrandrel
with the.springs wound thereon-in a.continuous
length and heat-treating .the springs on -the
mandrel,.and.then withdrawing the:springs. from
the mandrel fandccuttmg them -into :individudl
springs.
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