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2. 
spur gears 29 and 30, the latter of which is oper 
atively connected to the spindle shaft 26 by a fric 
tion or slip clutch of conventional construction 
to prevent injury to the motor in the event the 
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pedal 25 which is depressed to connect the pipe 
2 to the fluid pressure supply line 89 and the 
pipe 22 to exhaust and move the bracket 9?, etc. 
to the right. When the pedal is released the 

in series with a foot operated switch 88, the 

5. . machine becomes jammed, etc. A hand wheel 4 direction of the flow of fluid in the pipes is re- 5 
fixed to the Spindle shaft 26 permits the same to versed and the bracket 9, etc. moved to the left. 
be turned over manually in setting up the ma- The mandrel 2 is provided with a central longi 
chine, etc. The clamp bar 22 is pivotally support- tudinal aperture through which air may be sup 
ed in the body member 42 of the chuck C, and plied for the purpose of cooling the same. 

10 carries a lever pivotally connected to the rear end The end of the work W is rolled against the 10 
thereof provided with a roller adapted to roll on mandrel 21 by a roller 49 which is part of a 
a surface formed on the body member 42. The breakdown assembly designated in general by the 
lower or free end of the lever referred to is cy- reference character D. The roller f49 is rotat 
lindrical and fits into a rectangular opening in ably supported on a pin 50 fixed in a forked lever 

15 an enlarged end of a rod slidably supported in a 5 pivotally supported on a pin 55 fixed in a 15 
: centrally located longitudinal aperture in the bracket 56 adjustably secured to a rectangular 

spindle shaft 26. Longitudinal reciprocation of bar 57 supported by brackets f61. The rear end 
the rod moves the roller over the surface on the 65 of the lever 5 is circular in shape and en 
body member 42, thus causing the clamping bar gages a recess in a bearing member 66 supported 

20 22 to engage or disengage the work depending in a counterbore formed in a piston member 67, 20. 
upon the direction of reciprocation. The rod re- slidably keyed within a cylindrical or cup-shaped. 
ferred to is reciprocated through the medium of member 68, adjustably secured to the bar 57 
a bar 55 projecting through an aperture therein along with the bracket 56. The end 65 of the 
and elongated slots in the spindle shaft. The bar lever 5 is continuously held in contact with 

25.55 is connected to lugs formed integral with an the bearing member 66 by a spring member 70.25 
annular member 58 rotatably supported on the Supported by studs fixed in the member 67 and 
spindle shaft 26, and the annular member 58 is extending over a pin 12 secured in the lever 5. 
reciprocated longitudinally of the spindle shaft The piston member 61 is continuously urged 
by a second annular member 60 held in assem- in an upward direction by a compression spring 

30 bled relationship therewith. The member 58 is 73 compressed between the member 67 and a 30 
adapted to rotate within the member 60 and anti- disc fl. Supported on the upper end of an adjust 
friction thrust bearings are interposed therebe- able tubular member 5 threaded into the bot 
tween. - - tom of the member 68 and locked in any adjust 

Projections on opposite sides of the member ed position by a screw 76. The upward move 
85 60 carry rollers which engage in slots formed in ment of the piston member 67, and, in turn, the 35 

the upper ends of levers 68 secured to a horizon- downward movement of the roller 49 are limited 
tal shaft 70 rotatably supported in bosses on the by a bolt 19, extending through the center of the 
bed. O. A lever 72 secured to the shaft 70 midway member 67, the head of which overlies a portion 
between the levers 68 is operatively connected to of the member 67 underneath the bearing mem 

40 the piston rod 74 of a fluid pressure operated mO- ber 66. The lower end of the bolt 9 projects 40 
tor, designated in general by the reference char- through the tubular member f75 and carries a 
acter H, the piston of which is continuously urged nut 8f for adjusting the upper limit of the mem 
toward the left, as viewed in Fig.1, by a compres- ber 61. - 
ision spring enclosed within the cylinder. The The tapered end of the work is pressed against 

45 piston is moved in the opposite direction to actu- the adjacent convolution of the spring by a 45 
ate the clutch C to clamp the work between the forked member 80 welded or otherwise secured 
clutch bar. 22 and mandrel 2 by fluid pressure, to the lever 5, in Such a manner that the flat 
preferably air, admitted to the cylinder at the side thereof is in a plane normal to the axis of the 
left of the piston by means of a pipe 87 commu- mandrel. The free ends of the member 8? pro 

50 nicating with the cylinder and a fluid operated ject on either side of the mandrel 2 and strip 50 
valve 86, provided with a pedal 88 by means of the spring therefrom upon reciprocation of the 
which the supply and discharge of air to the mo- bracket 9 in a rearward direction. 

...tor are controlled. The valve 86 is of conven- The breakdown assembly D is adjustable along 
tional construction and the fluid pressure supply the bar 57 as desired to accommodate different 

55 line is designated by the numeral 89. ? lengths of springs. The spring 73 is adjusted by 55 
The mandrel 2 is secured to a member rotat- means of the tubular member 75 to take care 

ably supported by anti-friction bearings in a of stock of different thickness, and the distance 
bracket 9 slidably supported on ways. 92 formed of the roller 49 from the axis of the spindle B 
on the overhead member 4. The mandrel 2 is adjusted by the nut 8 to accommodate both 

66) is driven from the spindle shaft 26 through the mandrels of different diameters and different size 66 
chuck C by means of a squared end formed there- stock. While the breakdown member which 

: on adapted to extend through a rectangular aper forces the free end of the work against the man 
I ture in the face plate of the clutch. The bracket drel is illustrated as a roller f49, a non-rotatable 

9 is reciprocated to engage and disengage the member may be substituted therefor if desired. 
65 squared end of the mandrel with the chuck C by . The motor 27 is a reversible three-phase alter- 65 

, a double acting fluid pressure actuated motor, nating current motor, provided with an electrical 
designated in general by the reference character ly controlled brake 85 applied to one end of the 
J, the left hand end of which is provided with armature shaft. The control box 86, see Fig. 1, 
cushioned means for limiting the movement of houses the solenoid operated control switch for 

70, the piston, etc. toward the left, as viewed in Fig. the motor 27, the operating solenoid of which is 70, 
1, and taking the impact thereof. The Supply of 
ifluid pressure, preferably air, to the motor J is 
controlled by a foot actuated pedal 25 connect 
ed to the motor through the medium of pipes 2 

Ra; and 22. The valve. 20 is provided with a foot 

operating pedal 89 of which extends underneath 
the foot pedal 83 and is operated simultaneously 
therewith. The operating solenoid for the brake 
| 85 is also in series with the switch 88 and the 75. 
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construction is such that the brake is released 
When the pedal 88 is depressed. 
A limit Switch M is provided for always bring 

ing the Spindle B to rest at a predetermined point 
in the rotation thereof. The limit SWitch M. Con 
prises a frame Supported by a member l69 at 
tached to the bracket 38, see Fig. 1, and an ar 
nature shaft 97 connected to the spindle shaft. 
A plurality of insulator discs or commutators ad 
justably connected to the shaft 9 carry contact 
segments on the circumference thereof embracing 
about ninety-five percent of the circumference. 
The contact segments are connected in series and 
contact is made therewith by spring pressed 
brushes slidably supported in insulating brush 
holders. The limit SWitch Mis connected in shunt 
circuit. With the Switch 88 and maintains the 
circuit to the operating Solenoids of the brake f 85 
and the switch 86, after the pedal 88 is released 
until a predetermined point in the rotation of the 
Spindle B, thus always stopping the spindle in a 
predetermined position. The discs or commu 
tators of the limit switch M are adjustable on the 
shaft 97 for the purpose of permitting the spin 
dle to be stopped at different positions. A manu 
ally operated switch in series with the limit switch 
permits the machine to be placed under the Sole 
control of the SWitch 88. 
The machine thus far described With the ex 

ception of the Stock feed carriage N is Substan 
tially a duplicate of that illustrated and de 
scribed in the above mentioned copending appli 
cation, to which reference is made for a more com 
plete disclosure of the details of construction of 
the machine. 
According to the present invention, the wire or 

stOckW is fed to the machine by the Stock feeding 
carriage N comprising a frame 209 slidably sup 
ported on a square bar 2 supported by brackets 
2 í and 22 adjustably bolted or otherwise se 
cured to the member 3 and the uprights 6, re 
spectively. The frame 209 is reciprocated along 
the bar 2 through the medium of a lead screw 
23 rotatably supported in Suitable bearings in 
the brackets 2 and 22 and driven at a pre 
determined speed by a feed carriage motor 24 
through a pinion 25 secured to the motor shaft 
and in mesh with a gear 26 keyed to one end of 
the leadscrew 213. A roller 2 supported on a pin 
28 fixed in the frame 209 engages Within a con 
tinuous thread 29 on the lead Screw 23, and 
the carriage N moves backward and forward along 
the bar 2.0 upon continued rotation of the lead 
Screw 23 in the same direction. A plurality of 
vertical and horizontal rollers 220 and 22, re 
spectively, rotatably supported in the frame 209 
in any convenient manner, guide the Wire or stock 
W in its passage to the mandrel. The feed car 
riage motor 24 is supported on an extension of 
the bracket 2 f and the entire feed assembly may 
be bodily removed from the machine in order to 
accommodate mandrels of various sizes. 
The feed carriage motor 24 is under the con 

trol of a commutator switch 225, limit switches 
226 and 227 adjustably supported on the bar 20, 
and a limit switch 228 Supported on the over 
head member 4. The commutator 230 of the 
commutator switch 225 is operatively connected 
to the spindle B through the gears 23 and 232 
secured to the commutator shaft 233 and the 
chuck C, respectively. The construction is such 
that after the mandrel 2 has turned over a Suf 
ficient distance to cause the first convolution to 
be close wound, the circuit to the motor 24 is 
closed through the medium of a contact bar 235 

3 
which bridges the brushes 236 supported in the 
Switch 225 in any suitable manner. The limit 
Switch 226 is of the two point break push button 
type and is connected in One of the motor lead lines 
in shunt circuit With the commutator switch 225. 
Tilhe-limit switch 22 is of the samme type as Switch 
226 and is connected in the other lead line of the 
notor in Shunt circuit With the two point make 
push button switch 228. The location of the va 
rious Switches in the circuit is Shown in the Wir 
ing diagram, See Fig. 6. 

It is believed that the operation of the machine 
will be apparent from the foregoing description 
thereof. With the machine at rest the workW, in 
the form of a predetermined length of rod stock 
tapered off at both ends, is inserted through the 
feed clutch N between the guide rollers 220 and 
22, until the leading end thereof rests on the 
nandrel underneath the clamp bar 22 with the 
flat face adjacent the face plate of the clutch. 
The foot pedal 88 is then depressed, causing the 
motor M to actuate the clamp bar 22 and clamp 
the work to the mandrel 2. The pedal 89 is de 
pressed simultaneously with the foot pedal 88, 
releasing the brake 85 and actuating the motor 
2. After the mandrel has turned over a sufficient 
distance to cause the first convolution of the 
Spring to be close wound, according to the spec 
ifications, the contact bar 235 bridges the brushes 
236, closing the circuit to the feed carriage mo 
tor 24, causing the feed carriage N to move to 
the right at a predetermined speed. Before the 
commutator - switch 225 breaks its contacts, the 
circuit to the motor 24 is closed through the two 
point break push button switch 226, the carriage 
N having moved away therefrom in the interim. 
As the end of the spring is approached the 

feed carriage N engages the two point break 
push button switch 227, opening the circuit to 
the motor 24 and stopping the carriage. The 
Work which continues to be wound over the man 
drel engages underneath the roller f49, which 
preSSes the end thereof against the mandrel and 
the stationary plate 80 engages the flat side of 
the work and forces the same into a plane normal 
to the axis of rotation of the mandrel, gauging 
the length of the spring, etc. After the spring 
has been formed the foot pedals 88 and 89 are 
released and the spindle B comes to rest in a pre 
determined position, that is with the clamp bar 
22 on top of the mandrel. The foot pedal f25 is 
then depressed to actuate the motor J to move 
the slide 9 and the mandrel 2 to the right, 
Stripping the Spring from the mandrel and al 
lowing the same to drop through the bottom of 
the machine. When the slide 9 reaches the two 
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point make push button switch 228 the circuit to 
motor 24 is again closed, returning the feed 
carriage N to its normal position, whereupon the 
circuit to the motor is opened by the engagement 
of the carriage against the push button on the 
Switch 226. When the foot pedal 25 is released 
the slide 9 and the mandrel 2 are returned to 
their initial position and the machine is ready 
for the next operation. 
The machine illustrated is adapted to the mak 

ing of right hand Springs, but it will be apparent 
to those skilled in the art that the invention is 
equally applicable to the manufacture of left 
hand Springs, etc. From the foregoing descrip 
tion of the preferred embodiment of the inven 
tion it will be apparent that I have produced a 
new and improved machine for making springs, 
but I do not Wish to be limited to the particular 
construction shown, which may be varied within 
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the scope of this invention, and I particularly 
point out and claim as my invention the foll lowing: 

O 

1. In a spring coiling machine of the character 
described, the combination of a frame, a member 
adapted to have rod or wire stock coiled there 
about rotatably supported by Said frame, means 
for rotating said member, an electric motor for 
feeding the stock longitudinally of said member, 
and a second electrical motor for actuating said 
means. . - - - - 

2. In a spring coiling machine of the character 
described, ºthe Combination of ... a, frame, a, mem 
ber adapted to have rod or wire stock coiled 

15 

20 

thereabout rotatably supported by said frame, an 
electric motor for rotating said member, a feed 
carriage slidably Supported by said frame for 
feeding the stock longitudinally of said mandrel, 
and a second electric motor for reciprocating said 
Carriage. . . S. 

3. In a spring coiling machine of the character 
described, the combination of a frane, a nandrel 
adapted to have rod or wire stock coiled there 
about rotatably supported by said frame, an elec 
tric motor for rotating said mandrel, a feed car 
riage for feeding the stock to said mandrel, a 
second electric motor for moving said feed car 
riage longitudinally of said mandrel, and means 

30 
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rotating said lead screw. 

for automatically controlling the actuation of said 
motor. - 

4. In a spring coiling machine of the charac 
ter described, the combination of a frame, a 
mandrel rotatably supported by Said frame, an 
electric motor for rotating said mandrel, a feed 
carriage slidably Supported by Said frane, a lead 
screw for moving said carriage longitudinally of 
said mandrel, and a second electric motor for 

5. In a spring coiling machine of the character 
described, the combination of a frame, a man 
drel rotatably Supported by Said frame, an elec 
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tric motor for rotating said mandrel, a feed car 
riage slidably supported by said frame, a lead 
Screw for reciprocating said carriage longitudi 
nally of said mandrel, a second electric motor for 
rotating Said lead screw, and means for auto 
natically controlling the actuation of said motor. 
c6. In a Spring coiling machine of the character 

described, the combination of a frame, a man 
drel adapted to have rod or wire stock coiled 
thereabout rotatably supported by said frame, 
means for rotating said mandrel, and stationary 
means for engaging the end of the stock and 
squaring the end of the Spring. 

7. In a spring coiling machine of the character 
described, the combination of a frame, a man 
drel adapted to have rod Or wire Stock coiled 
thereabout rotatably supported by said frame, 
means for rotating said mandrel, a roller for 
coiling the end of the stock about said mandrel, 
and a stationary member for engaging the stock 
and Squaring the end of the spring. 

8. In a spring coiling machine of the character 
described, the combination of a frame, a mandrel 
adapted to have rod or wire stock coiled there-- 
about rotatably supported by said frame, means 
for rotating said mandrel, a feed carriage slid 
ably. Supported by Said frame adapted to feed 
the stock longitudinally of said mandrel, and 
means permitting angular displacement of said 
carriage about said mandrel. 

9. In a spring coiling machine of the character 
described, the combination of a frame, a man 
drel adapted to have Spring stock coiled there 
about rotatably Supported by Said frame, means 
for rotating said mandrel, means for feeding the 
Stock longitudinally of the mandrel and means 
including a stationary member encircling a part 
of said mandrel adapted to engage the end of the 
stock for finishing the end of the coil. 
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