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UNITED STATES PATENT OFFICE 
Application April 21, 1943, Serial No. 483,955 

39 Claims. (C. 153-64) 
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 attachment 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 a 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 nove 
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 pitch, 
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 a 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. 

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 spring 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 
lite mechanism and proceSS Which is especially 
adapted for the manufacture of beryllium copper 
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 of 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, . 
A further object of my invention is to provide 

a 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 electrically associated features for 
controlling the time of winding closed 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 they wind 
ing operation when a mandrel is fully, wound. 
A further: advantage is obtained in that the 

beryllium. copper, springs, are heat-treated on. 
the mandrel, on, which they are wound, and 
thereby, maintain close tolerances after heat 
treatment. - 

Besides these advantages the mechanism auto 
matically, determines the percentage of turns 
which shall be closed and what percentage shall 
be open. In other words, the mechanism auto 
matically determines the ratio between closed 
and open pitch turns. In addition, the mecha 
nism, counts the total number of turns per 
spring, the diameter of which is determined by 
the diameter of the winding mandrel. 
Many other objects and advantages will be 

readily perceived from a reading of the fol 
lowing description taken in connection with the 
annexed drawings' wherein: 

Figure is a view partly in plan rand partly 
in perspective of the gear end of the -winding 
lathe; . . . . . . . . . . . . . . 

Figure 2 is a perspective view of the winding 
mechanism on a mueh reduced scale.' -- 

Figure 3 is an enlarged view of the control 
panel showing a portion of the lathe-of-Figure 2. 

Figure: 4 is a view of the outer side of the 
change-gear panels shown in the left-hand: por 
tion of Figure it... . . . . . . . . . . . . . 

Figure 5.is a view similar to 'Figure 4 but of 
the inner side of the change-gear panel. . . 

Figure 6 is a Schematic and isometric arrange-- 
ment of the gears... shown.inf Figures 4...and. 5, 
which gears are:On3 opposite sides of a gear-case. 
plate, certain change: gears: of the lathe-with. 
they mandrel clutch, leadscrew; and slide-shown. 
in Figure 1, also beingi shown. : 

Figures 7 is a partial view of one-end of...the 
back portion of the: lathe, showing: the slide 
for supportings one:end of themandrel and the 
tension pulley for the wire, as well as certain. 
control or limit switches used in the operation 
of the machine. . . . . . . . . . . . . . . . . . 

Figure. 8 is a fragmentary view, of the front 
side of the lathe showing, somewhat diagram 
matically, the lead screw and means for con 
necting, the slide, to, the lead screw, as well as 
a control switch, used in the operation of the 
mechanism. - - , 

Figure 9, which is illustrated partly in sec 
tion and partly in elevation, is a side view of 
the camshaft assembly used for operating the 
switches included in the control used in the 
circuits controlling the pitch winding of the 
Springs; , ... 

Figure. 10 is a plan view of the cam switches 
andicam assembly looking-down in the direction. 
of the arrow.a of Figure 1. ' ' ..., , 

Figure: 11 is a side-elevation of the assembly 
of two: of the cams shown in the left-hand-por 
tion of the can assembly of Figure 9; V - 

0 

2,373,427 
Figure 12 is a 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 comprises 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. 

Figure 15 is a view of Figure 14 looking from 
right to left. 

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

Figure 17 is a view of Figure 16 looking 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 cutting on the diagonal, broken, 
lines. 

Figure 20 is a view similar to Figure 19, but 
with 50% open pitch. . 

Figure 21 is a view similar to Figure 
With 95%. Open pitch. 

Figure 22 is a view similar to Figure 18, but 
With 100% open pitch, 

Figure 23 is a wiring diagram of the electrical 
circuits used in the mechanism. 

In the various views wherein like numbers re 
fer to corresponding parts, illustrates, gen 
erally, a lathe preferably of the so-called engine 
type, having sliderests 2 and 3-on-which is posi 
tioned a slide or carriage 4 carrying an arm 5 
for supporting the outer end of a mandrel 6 
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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, onto the mandrel 
6, around which it is wound in the manner.as 
Somewhat diagrammatically illustrated in Fig 
ure 3 and to be later described more in detail. 
The carriage is returned to start position by a 
rope fo8 and a weight (not shown) 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 a control panel or cabinet. 
Within and on which are mounted various re 

lays, Switches, signals, etc., used in the electri. 
cal circuits comprising part of the mechanism, 
certain of these switches being identified on the 
cabinet 0, at the top portion of which is indi 
cated a counter c for counting the springs as 
they are wound. The head end of the lathe is 
the usual head stock if carrying speed-change 
pulleys 2 which are connected by a belt 3- to 
cooperating pulleys f4. " . . . . 

A gear:5 connected to reverse gears, generally 
referred to as f6, drives the lathe spindle carry 
ing an electro-magnetic chuck T. for engaging 
and driving the mandrel. 6: A power shaft.8; 
which supplies power through the reverse gears 
6, carries a gear 9 in-mesh with a gear-20 which 

in turn is in mesh with a gear 2 carried on a 
shaft supporting a gear 22°inmesh with a gear 23. 
The gears: 2; 22 and 23 comprise-agearreduc 
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 in mesh with a gear-27 that op 
erates the cam shaft-assembly through a shaft 
28 (see Figure 9). The gears 25, 26-and-27 form 
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a combination which I term the 'cam change 
gears.' . 
The gear 26 is supported on a shaft 29 carried 

by a suitable idler bearing Support arm .30 hav 
ing a slot 3 therein, within which the shaft 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 30 is arcuately adjust 
able On the bearing bushing 32 and locked in posi 
tion by a set Screw 35. 
The gear 2 is carried on a shaft 36 having a 

pinion 37 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 
37 meshes with a gear 38 carried on a shaft 39 
Supported by a Suitable idler bearing Support arm 
30' having a slot 3' therein, within which the 
shaft 39 is slidably adjustable toward and away 
from the shaft 36. The bearing arm 30' 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 4 on the inner end of which is a gear 
42 which is in mesh with an idler gear 43 mesh 
ing with a gear 44 on a shaft if 0 associated with 
Or forming a part of the clutch structure used to 
make driving connection with the engine lead : 
Screw 45. The shaft O is carried in a bushing 

held in a frame plate 2 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 8 carries a pinion 

46 which is in mesh with a gear 4 that is fixedly 
mounted with a gear 48 on a shaft 49, on which 
Shaft is carried a Support arm 30' having a slot 
3' 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 46, 
47, 48 and 50, which are all mounted on the front 
or left-hand side of the gear casing 5?, form a 
combination which I term “closed pitch change 
gears.' The plate casing 5 is carried by the 
lathe on Suitable Supports 5'. 
The clutch structure is composed of two por 

tions 52 and 53 which house electrical energizing 
Windings to be described more in detail in connec 
tion with Figure 23. Current is conveyed to these 
Windings through the medium of brushes, only 
One, 09, 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 leadscrew 4.5 
is driven by the open pitch change gears 37, 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 50. 
The cam change gears 25, 26 and 27 operate a 

can structure which is shown in assembled rela 
tion in Figure 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 clarity are 
not shown. 
Mounted on a sleeve 57, 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 59, an “off” cam 60 and a reset 
cam 6 ?. 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 5. The cam 58 has an 
indicated camming surface 62 of approximately 
thirty-six degrees arcuate length, the purpose of 
Which Will be later described in connection with 
Figure 23. 
The “on” cam 59, having an indicated camming 

surface 63 of approximately 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 hereinafter 
described. 
The 'off' cam 60, which is adjustably mounted 

On the sleeve 5T and has an indicated camming 
surface 64 of approximately 180 degrees, has an 
index pin 65 for assistance in setting the cam to 
One of the sectors and divisions thereof on the 
can 59. 
The reset can 6, which 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 belater described. 

It is intended that the clutch relay (), 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 deemergized only by 
opening of the 'off' switch. 73 operated by the 
'off' can 60 at its drop-off point d'; the switches 
12 and 73 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 can struc 

ture. So that the cam assembly can be turned by 
this knob, it being understood that the knob is 
carried on a shaft 06 which terminates at the 
point t, whereas the shaft 28 terminates at the 
point t'. The shaft 06 has a pin 07 that is posi 
tioned, after aSSembly, in a recess in the end of 
the sleeve 5. So this sleeve, with the cams mount 
ed thereon, may be turned by the knob 69 for 
adjustment purposes, at which time both the 
Windings 56 and 6 are deenergized. 
A lock Spring 0 is provided for the purpose of 

preventing rotation of the can 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 6? are shown in Figure 

10 in operative position with their cooperating 
micro-SWitches 7, 72, 73 and 74, 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 split nut 
5 which is adapted to be operated by a lever 76 
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 



4. 
Awhen the splitut EEE eggagement with the leadscrew 45, the carriage is idyed ingrated With the lead screw. 9n he garriage 

haYaga SYitchogeating member which is adapted to beingvediyanadistasie pinson, the spinutsfor epigleigae 
cuit which will be later described. Theside or 

rial. These, bars arearranged in echelinsofa 
to-engage their respective FQller contacts,808. 
and 82ain slightly spaced time relationship. Th 
said rollers are apart of limit switchiembers 
used in the circuits shown in Figure 23, asyill be 
later described. . . . - " . . . 

Referring:now...to the selectrigal, circuits which 
the geghanistasius 

asSQciatignyth;the-control Figure 3, the mechanisii is operated 
& mind 

- sportion of:E 
bel9W their associated switches, the 
Zgnes, to which, reference will be 
divid - 

tery switch 
84, is closed, whereby battery. current is supplied 
to the circuit.fr high is 

t. 

gate that the battery-charg 
with A.C. power. . . . . . . . . . . . . 

clutch switch;86 issuagwed tongnal or glosed 
position; h37, is aw - - - 

running ... wr is a sm tion, and a reversings 
moved to a position iving a proper dir 
of rotation of the three. 
motor control relays 89,and 90 are closed, current 
being supplied-to: the motor M. from a suitable 

d Source of current passing through a junction box 

A change-over switch92 is thrown-to-the-posi 
"Carriage' in Figure:39:to the posi 
in full-line 3:which com -- - -a- -- a-- - - gariage 

he letter 7. A selector switch, 93 
ated 

4 - A was un, onding to th - well-wa- v-- 

is setto it 

60. This selector switc 
necessary. 
ibility in adjusting the sangular-relation . . 
the "on" and "off-cams, to which reference; will 
be later made. 
A cam-release switch94 is thrown to the nor 

malor-closed position which transfers the control . w- a------- A ' - ------ - -a- 

and Sto, the eam ...A.V. rt Y- a-- 

ck-swg h95 is: h9wn to 
lipositign, transferring con 

trol of the chuck to the chuck relay,96. Since 
the split nut 75, carried by the leadscrew,45, is in 

in securing one-hung 

that operates the Split nu 
thing...an operator has to idegi 
mandrels after once stating the machine into operation. r 
The mandrel; 6...has one endinserted into the chuck land the other end resting on the guide is us...visa: ... -- - - 

s 10 ié 

30 

hase motor M when the 

on the cam 59 (see Figure 13) 

60, while the X conductor 

G5 45% open pitch, the 'off' can 60 
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and ". . . ; supportan 5. The end of the Yire 8 is i"from the feel 9 and passed from the glide hole in the manifel hostiis.endiposition 
dra Wr 
and support arm, through. 

5 

cases 
same t ay, 97. 
this energizes the reset relay98. The energi 
tion of the relay98.deenergizes the can lock elec 

li, trom energizes the can wind mag . *..." 

closes a circliffhrighthemotion offelay 
89 ind 90 by way of the limit switch,82a and tie 

tarted and the mechani - - i begins to 
disprings...While the spring - und 

ab 

To meet all the requirements, 9f the trade, I have found it highly essentialtodiylde the Wind 
ing operations into five Zories, A,B,C, and E, 
asidicated by the switch93, and asse - 
the broken lines, Oi, 2, fo3 and 94 in 

: Zone A. . . . 40 

by the "b 
69.and, their copperating 
and 3. The relative position of the eams an their direction of moyentis shown in the lip 

ufe 23, above the 
S J 3 Y. - g; to this gal diagram, the operating point of the precedes the operatigpoint of the “off” at 

i. from zero, to applosinately, 18 gegrees, and 
, hold the circuit 9pen 

‘. . . . . . egonductosextending from 

the switches 1,72, and 13.are 
s tot ...S. lin 

wit 
th 

switch,80a. - 
2O2e; B 

When it is desired to windsprings from 5% to 
3.3 -2. of the divisions insector B (see Figure 13) 

the selec - - - is setto, the position B. 
Under this condition, the fools coli 
troiled only by the on and "off"cams 59 and 70 60 and their cooperating.icroswitchies 2 and 
3. which are positioned between - the broken lines p? and 92, it being understood that prié of the other arrangernets apply. Urger this con 

dition of operation, the operatig point of the nofoperati eloperati Y: '' ww.v. 

operating point of the 
Cl 

. . . . . . ..., 2. 'v'. “on” camprecedes the rests. Ea. 
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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 it 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 position C. 
Under this condition, the clutch relay 00 is con 
trolled by the “bridge,' 'on' and 'off' cams 58, 
59 and 60 and their cooperating micro-switches 
7, 72 and 73. These switches and cams are posi 
tioned between the broken lines 02 and O3, it 

10 

5 
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 to 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 00 is con 
trolled only by the “on' and 'off' cams 59 and 
60 and their cooperating micro-switches T2 and 
T3 which are positioned, as diagrammatically 
illustrated, between the broken lines 03 and 04, 
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 desired to wind springs having an 
open pitch from 95% to 100%, the “off' cam 60 
is set to One of the divisions in sector E (see Fig 
lure 13) and the Selector Switch 93 is set to the 
position E. Under this condition, the clutch re 
lay 00 is controlled by the “bridge,' 'on' and 
“off' cams 58, 59 and 60 and their cooperating 
micro-switches 7, 72 and 73, as illustrated be 
low the broken line folk, 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 
atting 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 lines 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 8a, 8 a. and 82d, 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 (O and energizes the closed pitch winding 
52, thereby causing the machine to wind on a 
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 8 
on the carriage. This deenergizes the chuck re 
lay 96 and the chuck T, 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 6. The 
opening of the switch 82a deenergizes the relay 
99 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 90 and 89, there 
by disconnecting the motor from the Source of 
current supply, and the mechanism Will now 
Coast to a stop. 
While the above describes the preferred opera 

tion of the limit SWitches, the carriage limit Switch 
82a may operate simultaneously with chuck limit 
switch. 8a, 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 6 
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 winding 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 6 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 00 and the open pitch clutch 53. 
The machine may be stopped at any time by 

opening the stop switch 87 which cuts of current 
from the motor control relays 89 and 90, 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 engaging 
the split nut 75 and running the slide or carriage 



ferent speeds, through suitable gearing, 

...4. Amechanism for makingp 
that the speed of rotation of the lathe leadscre 

3 * : . . . 
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* ...: 3rgs . . . . 4. As will he seen, this switch simply shunts the 

carriage. SWitch.T.I...The cam release.switch 94 is 
necessary for use during. Setting up operations to 
deenergize the can electromagnets, 56. and 6 
S.O. aS. to permit.turning the can. assembly...by 
neans of the handknob 69 to which reference 
has already been made. . . . . . . . . . . . . . . 
...It may be further noted that the chuck sywitch 
95...is.used during setting up operations...for de 
energizing the magnetic chuck without throw- ( 
ing other parts of the machine out of opera 
tion. --------, -- - - - - - - - - - - - - - - - 

While. I have described a very practical work 
ing mechanisrinespecially adapted for use in the 
manufacture of beryllium copper. Springs, but not 15 
necessary limited thereto, it will be apparent that 
many...changes may be made-in Various details 
of the Construction. Without departing from the 
Spirit of my invention or the Scope of the ap 
pended claims. 90 
What I claim is:. . . . . . . . . . . . . . . . 
1. A mechanism for. making plural-pitch, hel 

ical springs comprising, the basic parts of an en 
gine lathe such as a bed plate. carrying slide ... 
means, lead screw, spindle and speed-change pull- 25 
leys for the spindle; a chuck carried by the spin 
dile, a mandrel adapted to be. Carried by the 
chuck for rotation therewith, a carriage royable 
on the slide means, means for operatively con- ... 
necting the carriage to the lead screw, a Wire 30 
guide carried by the carriage for guiding spring 
wire onto the mandrel, means for automatically 
changing, at any desired revolution, the Speed of 
rotation of the lead screw and hence the Speed ... 
of the carriage with respect to the speed of rota- 3 
tion of the spiridle...and mandrel to yary the pitch 
of the turns of the spring being wound on the 
mandrel. . . . . ... - - - - 2. A mechanism for making plural-pitch heli 
cal springs as set.forth in claim.1...further.de 
fied in that said means for automatically, chang 
ing the , relative speeds of the leadscrew and 
mandrel include, primarily, a preset, Switch-con 
trólled-cam structure and,...secondarily, an elec tro-magnetic clutch.structure.having two ener 
gizable portions...between which a single-piege 
armiature operatively connected to the lead Screw 
is positionedfor-attraction to either, pption, said 
two portions...being.operated.at, different. Speeds 
through suitable. gearing, associated with the 
lathe, one of said speeds producing closed pitch 
turns of the spring, while, another speed produces 
open-pitch turns of the spring. 

55 

structure having two energizable portions between 
which an armature operatively connected to the 60 
lead screw, is positioned for attraction, to either 
portion, said two.portions being 

with the lathe, said, clutch portions 
.------ - - - control of cooper- 65 9. A mechar gized by a relay, directly under cont E., " cais is a set forth inclini, the 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 

ative cam and switch structures, at least, the cam structure having parts adjustable for obtaining 
a desired winding of Spring... 

springs asset forthingam further defined in 70 
is controlled by an electro-magnitic clute 
ture, y having, two gizable gns, e -: 
which an armature.9peratively, is positioned for attraction to either 75 

c t; forth 

spports a switch whi 

portion, said two portions being operated at dif 
ferent speeds through suitable gearing associ 
ated with the lathe, said clutch portions being 
energized by a relay directly under control of co 
operative cam and switch structures, at least the 
cam structure having parts adjustable for obtain 
ing a desired winding of spring, and a master 
selector switch for controlling the action of said 
cam and Switch structures. . . . . . 
5. 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 
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 assp 
ciated with the lathe, said clutchportions being 
energized by a relay directly under control of 
cooperative cam and switch structures, at least 
the cam structure having parts adjustable for 
obtaining, a desired winding of spring, said relay 
contacts being activated by a release relay con 
trolled by a limit switch operated by the lathe 
carriage at the end of its winding travel. 

6. A mechanism for making plural-pitch heli 
cal springs as set forth in claim 1, further defined 
in that said means for operatively connecting the 
carriage to the leadscrew comprises a split nut 
adapted to be closed onto, the leadscrew or re 
leased therefrom for the purpose described, and 

ansactuated by said splitnut when moved into 
gagement with the leadscrew for starting the 

said automatic action of the mechanism. 
7. A mechanism for making plural-pitch heli 

as set forth inclaim, further defined 
in that said means for operatively...connecting the 
carriage to the leadscrew comprises a split nut 
adapted to be closed onto the lead screw, or re 
leased therefrom for the purpose described, and 

-- -- - - 

of the split nut for energizing and deemergizing 
the electro-magnetic chuck for engaging and dis 
engaging a mandrel on which springs are wound. 

8. A mechanism for making plural-pitch heli 
cal spirings as set forth inclaim.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 connected to the 
lead screw is positioned for attraction to either 
portion, said two portions being operated at dif 
ferent speeds through suitable gearing associ 
lated with the lathe, said clutch portions being 
energized by a relay directly under control of 
cooperative cam and switch structures, at least 
the eam 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. 

i. A mechanism for making plural-pitch heli 

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 asso 
ciated with the lathe, said clutch portions being eiergized by a relay directly under control of 
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cooperative cam and switch structures, at least 
the can 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 action of the cam elec 
tro-magnets. w 

10. 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 at 
traction 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 
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 a reset relay 
as defined herein operated by said cam release 
relay. 

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 of 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 

O 
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30 

35 
necting the carriage to the lead screw comprises . 
a split nut adapted to be closed onto the lead 
Screw or released therefron 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 a 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. 

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 , 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 
scribed, 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 die" 
energizing the electro-magnetic chuck for en 
gaging and disengaging a 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 can 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 can Structure includes electro-Inagnetic 
means for controlling the functioning of the 
Cam, release means for deemergizing 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 deenergizing said electro 
magnets, and a hand-operated means for turn 
ing the can assembly for adjustment purposes, 
and a lock Spring positioned for cooperation 
with said hand-operated means for preventing 
rotation of the can assembly in the Wrong di 
rection. -- 

16. A mechanism for making plural-pitch 
helical springs as set forth in claim 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 deemergizing the chuck without dis 
turbing other parts of the mechanism during 
setting-up operations. 

lit. A mechanism for making plural-pitch 
helical springs 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, 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 
a 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 



S 
cal-springs comprising, the basic parts of an en 
gine lathe such as a bed plate carrying slide 
means, lead screw, spindle and speed-change pull 
leys for the spindle; a chuck carried by the Spin 
die, a mandrel adapted to be carried by the 
chuck, a carriage nowable. On the 'slide means, 
means for operatively connecting the carriage to 
the lead screw, a wire guide carried by the car 
riage for guiding spring wire onto the maindrel, 
a two-part electro-magnetic rotary clutch having 
an armature 'operatively connected to said lead 
screw, the two parts of the clutch adapted to turn 
at different speeds, one to wind the closed pitch 
and the other to wind the open-pitch of a Spring, 
and a gear box associated with the lathe and 
having gears driven by the lathe, certain gears 
being quickly changeable for others to drive said 
clutch parts to give the required pitches, means 
being carried by the lathe to automatically cause 
saidarnature to engage the clutch parts desired. 

19. A mechanism for making plural-pitch heli 
cal springs as set forth in claim i, further de 
fined in that said chuck is of the electro-magnetic 
type energized by a relay, a carriage switch closed 
when the carriage is connected to the lead screw 
for establishing a circuit to one side of the chuck 
relay, a limit switch and a manual switch in the 
circuit of said relay, both serving to close a cir 
cuit through the chuck relay, and means on the 
carriage for opening said limit switch to deemer 
gize the relay and chuck and to stop rotation of 
the mandre. W - , 

20. A mechanism for making plural-pitch heli 
cal springs as set. forth in claim 1, further de 
fined in that said chuck is of the electro-magnetic 
type and said means for automatically 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 lead screw but capable of being 
rotated by either of Said two parts, separate re 
lay means for controlling the chuck and the clutch 
structures and separate limit switches actuated 
by the carriage for opening both relay control 
circuits. - 

21. A mechanism for making plural-pitch heli 
cal springs as set forth in claim 1, further de 
fined in that said chuck 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 clutch 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 carriage by cutting off the driving 
power of the lathe, said switch also opening a 
circuit through the chuck and cam 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 mechanism for making plural-pitch heli 
cal springs as set forth in claim 1, further de 
fined in that said chuck is of the electro-magnetic 
type and said means for automatically changing 
the speed of rotation of the lead screw includes. 
an electro-magnetic clutch structure having two 
parts driven at different speeds with an arma 
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ture connected to the lead screw but capable of 
being rotated by either of said two parts, a clutch 
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 can structure for actuat 
ing the clutch relay, a cam release relay for con 
trolling at least in part the operation of the cams, 
a reset relay actuated by the cam release relay 
aid 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 is wound with a wire to a pre 
determined length. 

23. 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 connect 
ed to the lead screw is positioned for attraction 
to either portion, said two portions being oper 
ated at different speeds through suitable gearing 
associated with the lathe, said clutch portions 
being energized by a relay directly under control 
of Cooperative cam and switch structures, the can 
structure including an “on” cam with its switch 
for energizing said relay and an 'off' can with 
its switch for deenergizing said clutch relay, said 
two cans 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 connected 
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 can and switch structures, the cam 
structure including an “on' cam with its switch 
for energizing said relay and an 'off' cams with 
its switch for deemergizing 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 
controlling the pitch winding 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 sides 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 
Cooperative can 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 
cans with their respective stationary switches-as 
sociated with said first-mentioned winding, one 
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of the cams. With its switch acting to energize said 
clutch relay while another of said cams With its 
switch deemergizes said clutch relay, while an 
other of said cams acts as a guardian over the 
first two cams mentioned, another adjustable can 
With its SWitch acting to control said reset relay 
to cause it, at the end of the winding operation 
on the Inlandrel, to deemergize the first-mentioned 
can 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. 

26. 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 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 can and switch structures, 
the can structure including an “on' cam with its 
SWitch for energizing Said relay and an 'off' can 
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 
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 switch 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 can known as a reset cam 
and Windings included in the can structure, and 
a reset relay controlled at the end of the winding 
Operation by said reset can for causing said wind 
ings to govern the movement of said cams. 
2. A mechanisin 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 con 
nected to the lead screw is 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 can and switch structures, the 
can structures including two energizing windings, 
One mounted for rotating the cams and one sta 
tionary, a reset relay for energizing and 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 switch acting to energize said 
clutch relay While another of said cans with its 
SWitch deemergizes said clutch relay, while an 
other of Said cams acts as a guardian over the 
first tWO cams mentioned, another adjustable 
can With its SWitch acting to control said reset 
relay to cause it, at the end of the winding op 
eration. On the Inandrel, to deemergize the first 
mentioned can Winding and to energize the sec 
ond-mentioned or cam lock winding to thereby 
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 
can 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 to the mandrel to Wind Successive 
spring units, means for automatically establish 
ing different speeds of rotation of the leadscrew 

5 

2 

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 can Structure and, Secondarily, a mag 
netic clutch 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 making plural-pitch 
helical Springs in successive units as set forth 
in claim 28, further defined in that the means 
for operating the lead screw 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 turns desired 
in said spring units. W - - 

31. 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 a magnetic clutch structure 
having an arnature 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 
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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 
C3S 

32. 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 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 a SSociated Switches, and 
relay means for passing energizing current to 



1o 
said 3electro-magnets according to pitch of turns 
required:in;each spring unit, as defined by Said. 
cams, means operated by said slide means for 
limiting the actionafsaid Winding clutch: Struc 
ture, the cams and Fassociated structures and 
relays when the mandrel has been Substantially 
fully wound, one of said cams. With an associ 
ated telectro-magnet acting at the end of Said 
mandrel winding Operation to lock the Cams 
against)furtheri rotation until the start of wind 
ing of anothermandrel. - 

33. A mechanism formaking plural pitch heli 
cal Springs in Successive i units:as set forth in 
claim 28, further defined in that the means for 
operating the leadscrew automatically at differ 
ent Speeds includes a magnetic clutch structure 
having an armature connected to the lead :Screw 
and electro-magnetsoperated 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. 
cam {Structure consisting of four cams carried 
on:a::slidable sleeve with a cam-Winding electro 
magnet rotatably mounted Onia Shaft operated 
by the lathe, this:electro-magnet being positioned 
closely adjacentone, end of the said sleeve where 
by it will attract the sleeve for rotation with it 
self, means for exciting this can electro-magnet 
when the spring winding operation is to be 
started, means for deemergizing said :electro 
magnet when said:mandrellis wound With spring 
units, a cam-lock electro-magnet at the:end of the 
sieeve opposite to the rotating selectro-magnet, 
and means for energizing this: electromagnet di 
rectly:after the cam-swinding magnetis ideener 
gized, Said cams with associated SWitches ; and 
relays acting to control the Winding of the 
Springs. 
34. Mechanism for; automatically winding wire 

springs of 'plural pitch comprising a machine 
having at driven shaft carrying an electro-mag 
netic chuck for receiving a mandrel. On , which 
the Wire is wound. With means for energizing and 
deenergizing the chuck Winding, the machine 
having a leadScrew, a carriage movably mounted 
on the machine and provided with guide means 
for guiding the Wire onto the mandrel, means 
for operatively connecting and disconnecting the 
earriage from the lead Screw, and means for 
automatically driving the lead. Screw at different 
speeds of rotation with respect to the speed df 
themandrel to vary, the pitch: diffithe turns of the 
spring, and means, actuated by said means for 
operatively connecting and disconnecting the 
carriage from the leadscrew, for starting into 5. 
operation all of said automatic meaniS. 
. 35. A mechanism for Winding Wire Springs Of 
plural pitch as set forthin claim 34, further de 
fined in that said means for automatically Vary 
ing the speed of rotation of the lead Screw in 
cludes electromagnets' 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 be 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 
plural pitch, as set forthin claim .34, further de 
fined in that said means for automatically vary 
ing the speed, of rotation of the lead Screw in 
cludes electro-magnets driven at different speeds 
by suitable means, comprising part of the mech 
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arism, a member fastened to the lead screw 
and positioned so as to be:attracted; and held for 
predetermined periods of different:length, by said 
electromagnets thereby winding springs having 
a desired plural pitch, and a can structure with 
associated switches :and relays for governing the 
actions of said selectro-magnets. 

37. Mechanism for automatically winding be 
ryllium copper wires springs of substantially uni 
form diameter: and any two desired pitches' Con 
prising a machine having a shaft carrying a 
chuck to receive; a mandrel on which 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 themandrel, means actuated when the car 
riage is engaged with the leadscrew for starting 
the automatic Winding operations and a mag 
netizable member fastened to the lead, screw, a 
pair of electro-magnets rotated by the machine 
atidifferent-speeds, one with respect to the other, 
and teach located so as to attract; and hold said 
member for a predetermined time, and means 
for automatically (Selecting the length of time 

2 5 

30 

35 

's 

50 

6) 

65 

70 

and henee the pitches of the spring turns. 
;38. Mechanism for automatically winding be 

ryllium.Gopper Wire: Springs of substantially uni 
form diameter and any two desired pitches.com 
prising a machine having a 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 “engageable 
with the leadscrew and adapted to...feed the wire 
onto the mandrel, a magnetizable member fas 
tened to the lead screw, a pair of electro-magnets 
rotated by the machine at different speeds, one 
with respect to the other, and teachiocated so as 
to attract; and hold said member for a predeter 
mined time, a cam structure electrically con 
trolled from the carriage for starting it into oper 
ation, the scam structure having cams for deter 
mining the predetermined time or the pitches of 
the Spring winding, 

39. The process of making completely finished 
beryllium copper Springs using an engine lathe 
having the usual bed plates carrying slide means 
and a carriage for movement on the slide means, 
a lead screw, spindle, speed change means for 
the leadscrew, carriage and spindle, and a chuck 
carried by the spindle, which includes the follow 
ing steps; placing aimandrel in the chuck for ro 
tation therewith, connecting a wire guide to the 
carriage, mounting a freel of beryllium copper 
wire in cooperative 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 leadscrew and starting 
rotation of the spindle, chuck, and mandrel, pre 
Setting, prior to attaching the ; carriage to the 
lead: Screw, means for automatically changing at 
any desired revolution the speed of rotation of 
the lead Screw and carriage with respect to the 
Speed of, rotation of the spindle and mandrelto 
vary the pitch of turn of the spring being wound 
On the imandrel, binding the finished end of the 
winding to the mandrel, then taking themandrel 
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 -and cutting them into individual 
springs. 
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