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Lo cilwhom it may concern.:
Be it known that I, Jomx M. Romrring,

residing at Plainfield, Union County, State .

of New Jersey, and belng a citizen of the
United States, have invented certain new
and useful Improvements in a Spring-Coil-
ing Machine, of which the following is a
full, clear, and exact description, such as

will enable others skilled in the art to which

it appertains to make and to use the same,
reference being had to the accompanying
drawings, which illustrate the preferred
form of the invention, though it is to be un-
derstood that the invention is not limited
to the exact details of construction shown
and described, as it iz obvious that various
modifications thereof within the scope of the
claims will occur to persons skﬂled in the
art.

In said drawings:

Figs. 1 and 1a when placed end to end,
constitute a top plan view, partly broken
away, of my improved spring coiling ma-
chine;

Figs. 2 and 22, when placed end to end,
constitute a central vertical section of my
device;

Figs. 3 and 3%, when placed end to end,
constitute a front elevation of my device, the
driving motor and its stand being omitted

Figs. 4 and 4% when placed end to end,
constitute a rear elevation, partly broken
away, of my device;

Fig. 5 is an end view of my device taken
at the left of Figs. 1, 2 and 3; ‘

Fig. 6is a section taken on the line 6—6
of Fig. 1;-

Fig. 7 isa sectlon taken on the line 7——7
of Flg 323

Fig. 8 is a plan view of a gear set used in
tumntr the electrical control of my device;

Flg 9 is a sction taken on the line 9—9
of FlO‘ 3;

Fig. 10 is a section taken on the line
10—10 of Fig. 8;

Fig. 11 is a section taken on the line
11—11 of Fig. 9;

Fig. 12 is an elevation of a gear set that
drives the timing shaft of my device;

Fig. 18 is a section taken on the line
13—13 of Tig. 12;

Fig. 14 is a section taken on the line
1414 of Fig. 12;

1‘10' 15 is a Vlew, partly in elevaulon and

Serial No. 554,320,

partly in section, of a clutch used in my de-
vice;

I‘fg 16 is a diagram of the elect:mcal con-
trol of my device; and

Fig. 17T is a partnl central vertical section

of a modified form of the winding portion
of my device.

It is the object of my invention to provide
an improved spring coiling machine that
may be adjusted to wind coils of different
sizes at the same rate.

It is also an object of my invention to pro-
vide an electrical control for a spring coil-
ing machine that will be automatic in its

.1

60

opemmon and which will tend to maintain .

a uniform rate of production for the ma-
chine. .

With these and other objects in view my
invention comprises a unitary bed plate on

‘which both the driving and winding por-

tions of my machine are mounted The
winding portion comprises a base 1 on which
are mounted a plurality of divided water-

cooled casing 2 and 8. Rotatably mounted

in the casings 2 and 8 are the heads 4 and 5
having- secured thereto ring gears 6§ which
engage with gears 7 mounted on a main
drive shaft 8 journaled in bearings carried
by the base 1.  Slidably mounted in the
heads 4 and 5 but keyed thereto so as to ro-
tate therewith are the hollow spindles 9 and
10 having reduced ends journaled in boxes
11 and 19 which are slidably mounted in the
pedestals 18 and 14. Mandrels 15 and 16
are mounted in the splndls so as to rotate
therewith and are held in position by rods
17 and 18 which extend through said spin-
dles and have threaded prO]ectlnfr ends on
whicli lock nuts are placed. The journal
boxes 11 and 12 have racks 19 and 20 formed
integral therewith, the racks being engaged
by toothed segments 21 and 22 pivotally
supported on rods 23 and 24 carried by the
base 1.
21 and 22 are links 25 and 26 which are
adjustably connected with crank arms 27
and 28 carried by shafts 29 and 30' mounted
in bearings on the pedestals 13 and 14. The
shaft 29 is operated by a crank 81 connected
bv a link 32 to one army of a bell-crank 33
pivotally mounted on a bracket 84 carried by
the base 1. The other arm of the bell-crank
33 is connected to a rod 85 which is recipro-
cated vertically by the engagement of a pin
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36. secured in the rod 35, in cam slots 37 in
cam disks 38 carried by a cam shaft 39
mounted in bearings carried by the base 1.
The shaft 30 is operated by a crank 40 which
is connected to the upper end of a rod 41
adapted to be reciprocated vertically by a
pin 42. secured in the other end of the rod,
engaging in cam slots 43 in cam disks 44
carried by the cam shaft 39. The cams 38
and 44 are desioned to effect the simul-
taneous operation of the spindles 9 and 10
so that the mandrels 15 and 16 will be re-
tracted and advanced simultaneously.  Slid-
ably mounted in guides and having a por-
tion projecting through an opening in a
worl-engaging plate 45 carried by the head
5 iz a work-holding dog 46 operated by a
lever 47 pivotally mounted on the head 5.
One end of the lever 47 has pivotally secured
thereto a tubular member 48 in which is
adjustably secured a T-shaped member 49
that is pivotally connected by pin 50 to a
sleeve 51 which is slidably mounted on the
Lub portion 52 of the head 5 but rotates
therewith. A collar 33 slidably mounted in
a groove in the sleeve 51 is pivotally con-
nected by links 547, sce Figs. 1, 3 and 4. to
the lever arms 54 which ave pivotally sup-
ported from a bracket 53 cavried by the
pedestal 14 and operated by engagement with
a cam 56 carried by the shaft 30.  Operation
of the Ievers 54, in one direction, by the cam
26 will cause the lever 47 to move the dog 46
toward the mandrel 16 to hold the end of
the heated stock in engagement with the
mandrel, and operation of the levers 54 in
the opposite direction will cause the dog 46
to be moved away from the mandrel 16 to
releage the work. The cam 356 is timed so
that the dog 46 will be brought toward the
mandrel 16 after the mandrels 15 and 16
have been brought together and will be
moved away from the mandrel 16 Dbefore
the mandreis 15 and 16 are drawn apart.
Joining the casings 2 and 3 is a cross
member 57 which serves to guide the upper
end of a movable member 58 upon which a
face plate 59 is mounted. The lower end of
the member 58 engages gunide blocks 60
nounted on the hase 1 and is connected by
links 61 to crank arins 62 carried by a shatt
63 having a crank arm 64 provided with a
projecting pin 65 engaging between the cams
(6. The member 58 is provided with a pro-
jecting portion 67 to whieh is secured a mem-
her 68. see Fig. 4, that forces the end of the
stock into engagement with the mandrel 15,
The cams 66 are timed to move the mem-
ber 58 and face plate 59 forward at the time
the mandrels 15 and 16 are brought together
and to hold the face plate 59 in its forward
position until the mandrels are withdrawn
from the work. whereupon the face plate 59
is moved back and the finished spring al-
lowed to drop from the machine. The mem-

1,679,247

ber 68. forcing in the end of the stock, puts
the finished spring under a shght compres-
sion between the face plates 25 and 59,
Keeping the face plate 59 in its forward po-
sition keeps the spring under the slight com-
pression and prevents it binding upon the
mandrels 15 and 16 as the mandrels are with-
draywn.

Keved to the hub portion 69 of the head 4
Is a sprocket 70 which is connected by a
chain 71 to an identical sprocket 72 keyed
to a shaft T3 moeunted 1 heavings carvied by
the base 1, the shaft 3 thus Deing votated
at the same speed as the heads 4 and 5.
Aounted on the shaft 73 Is a divided pitch
screw T4, the piteh serew 74 being formed in
sections that can be fitted togethier about
the shaft T3 <o that the piteh serew may be
readily changed in order to adapt the ma-
chine to wind gprings of diffevent kinds.
Enpaging in the groove of the screw 74 is a
spring preszed plunger 75 slidably moimted
in a bracket 76 secured to a rod 77 adapted
to slide in brackets carvied hy the machine.
A bracket 78 carried hy the rod 77 has a
portion 79 that serves ag a guide for feeding
the stock to the mandrel as the vod 77 s
shifted by the engagement of the plunger ©5
with the groove of the piteh screw 7L A
collar 80 secured to the rod 77 is engaged by
a lateh 81 when the rod 77 has reached the
fimit of its movement and when the rod 17
is releaged by operating the lateh &1 by the
handle 82 the rod 77 is retwrned to the posi-
tion in which winding is started by o weight
&3 connected to the rod 77 by a cable SL
Adjustably mounted on the piteh screw 7
is a cain 747 which 1s positioned o as to be
engaged by the spring presved plunger T to
Tonit the movement of the vod 77 Ly the
pitch screw 74 When the plunger V5 en-
gages the cam T4 the plunger 75 ix forcedl
up in the bracket 76 so as to Lbe engaged hy
a spring operated lateh 767, The lateh 767
will hold the plunger 75 clear of the grooves
of the piteh screw T4 as the rvod 77 is re-
turned by the weight 83 and when tiwe rod
77 is returned to its poesition for beginning
the winding of the next spring. the latch
76" engages a projecting arm 777, see 1o, 1,
and releages the plunger ¥4 to engawe in
groove in the pitch screw T4

The shaft 73 is divided and the parts are
joined by a cluteh 85 comprisiug a cluich
member 86 splined to one portion of the
shaft 73. a cluteh mewber ST secured to the
other portion of the shatft and o member 83
adapted to have threaded engagement with
the member 86 and to force the members 86
and 87 into engagement against the action
of the spring 89. ]

1

the

With the member 38 dis-
engaged from the member 86, the spring 89
will separate the members 86 and 8% discon-
necting the shaft sections and making it pos-
gible to votate the piteh serew T4 50 as to
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time the pitch serew 74 with the work-hold-
ing dog 46.

Connected to shaft 78 by a cluteh 90, simi-
lar in construction to clutch 85, is a shatt 91
on which is mounted an insulation disk 917,
see Fig. 5; carrying an electrical contact 92
that is engaged by a pair of contacts 93 car-
ried by a bracket 94 mounted on the bed 1.
On the shatt 91 is a gear 95 which through
the gears 96 and 97, see Fig. 8, and the gear

i ik

set In gear case 98, drives an insulation ¢

98" carryving an electrical contact 99 which is:

car-

engaged by a plurality of contacts 100
ried by a bracket 101 mounted on the gear
case 98. The clutch 90 permits of the shaft
91 being turned with respect to the shaft 73
so that the contacts §2 and 99 may be timed
with respect to the worle-holding dog 46.
As shown in Figs. 8, 9, 10 and 11, the gear
set in gear case 98 comprisez the movable
shafts 102 and 103 cavried by sets of arms
104 and 105 that are operated simultaneously
by a handle 106. Splined on the shafts 102
and 103 are groups of gears 107 and 108, any
gear of which may, through the moving of
the shafts 102 and 103 and the shifting of
the gears on the shafts, be made to engage
with a gear 109 keyed to the shaft driven by
the gear 97. On the shafts 102 and 103 ave
keyed gears 110 and 111, respectively, Whiﬁ:h
engage gears 112 and 113 carried by shaits
1197 and 118, respectively, the shafts 112’
and 118" being supported in bearings formed
in the casing 98 and forming the pivotal
axes of the pairs of arms 104 and 105, re-
spectively. DBoth the gears 112 and 113 en-
gage a gear 114 keyed to the shaft on which
the disk 98/, carrying contact 99, is mounted.
The gear set provides a convenient means
for timing the contact 99 with respect to the
contact 92, the contact 92 through its con-
nection with shaft 78 revolving once for each
revolution of the heads 4 and 5, that is, once
for each coil in the spring while the contact
99, by means of its gear drive, is made to re-
volve onece for each spring, the gear set be-
ing adjusted to maintain this condition when
a change is made in the number of the coils
in the springs wound. '

- To operate the machine there is provided
a motor 115 mounted upon & suitable stand
116, or in any desired manner; so that a
sprocket on the motor shaft may be connect-
ed by chain 117 to a sprocket on a shaft 118.
The shaft 118 is supported in bearings 119
and has keyed thereon, between said bear-
ings 119, a weighted fly-wheel 120. Con-
necting the shaft 118 to a shaft 121, which
drives the main drive shaft 8 through a dif-
ferential gear 125 is a coupling comprising
a coupling member 192 keyed to the shaft
118 and a coupling member 123 lkeyed to
the shaft 121, the coupling members being
joined by pins 124 fitting into openings in
the coupling members and having porticns

3

of reduced diameter adapted to limit, by
breaking, the power they can transmit. The
differential gear 125, as shown.in Figs. 2¢
and 7, comprises gears 126 and 127 keyed to
shafts 121 and 8, respectively, and a plural-
ity .of gears 128 which engage with both
gears 126 and 127 and are rotatably mount-
ed on bearing pins 129 carried by a casing
130 rotatably mounted in bearings 181. Se-
cured to the casing 180 is a brake drum 132
engaged by brake shoes 133 pivotally mount-
ed as at 134. The brake shoes are operated
by a solenoid 135 pivotally mounted on a
support 186 and having an armature 137
connected by a link 138 to the point of con-
nection of the toggle arms 1389 and 140.
The toggle arm 139 1s pivotally connected to
cne brake shoe 183 while the toggle arm 140
is adjustably connected to a link 141 pivet-
ally connected to the other brake shoe 183
nd slidably mounted on guides formed on
he support 136. Xnergizing the solenoid
35 will attract the armature 187 and oper-
te the toggle arms 139 and 140 to apply the
rake shoes 133 to the brake drum 132 and
prevent votation of the casing 130. With
the casing 130 held against rotation the
shait 121 will drive the shaft 8 through
gears 126, 128 and 127. When the solenoid
135 is deenergized, the armature 137 will
fall of its own weight and will release the
bralke shoes 133 from the brake drum 132
permittting the casing 130 to rotate and the
shatt 8 to stop rotating. To the armature
137 is secured a plunger 142 adapted, when
solenoid 135 is enevgized, to open contacts
143 and close contacts 144, When the sole-
noid 185 is deenergized the plunger 142 is
withdrawn and springs close contacts 143
and open contacts 144, :

On the shaft 8 is secured a brake drum
145 engaged by a brake mechanism 146. The
brake mechanism 148 is of the usual elevator
brake type and is applied by a spring when

perating solenoid 147 is deenergized and
released when the solenocid 147 is energized.
As shown in Figs. 1* and 82, a plurality of
contacts 148 and 149 are operated by the
brake 148, contacts 148 being closed and
contacts 149 being opened when the solenoid
147 ig energized and contacts 148 opened and
contacts 149 closed when the solencid 147 is
deenergized. The control of the current to
the solenoids 135 and 147 is so arranged that
solenoid 147 is energized and brake 146 re-
eaged #o that shaft 8 may rotate before
tencid 185 is energized and the casing 130
d causing the shaft 8 to rotate and the
lonoid 135 is deenergized permitting the

ng 130 to rotate and shaft 8 to stop ro-
tating before solenoid 147 is deenergized and
the brake 146 apnlied to stop the rotation of
shaft 8. ;

On shaft 121 is secured a gear 150 which
engages with a gear 151 rotatably mounted
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on a pin carried by a support comprising
spaced side membors 152. Mounted in the
side membe"s 152 is a bearing pin 153 on
which gear 154 rotates and on which the
arms 1h5 ave plvotall\' mounted. The arms
155 ave provided with lugs 156 which engage
in arcuate slots 157 in the side members 152.
Jeurnaled in the lugs 156 is a shaft 158
which has mounted thereon a gear 159 which
engages with the gear 154 and a gear 160
which engages with the gear 151, Mounting
the gears 159 and 160 upon the arms 155 per-
mits of the gear 160 heing removed and a
smaller or 111'091' cear substituted and the
arms 155 being moved by handle 161 to
Lring the new cear 160 info proper engage-
ment with the gear 151, the gears 154 and
159 Deing in engagement in all positions of
the arms 155. The arms 155 are secured in
adjueted n"cmun by bolt 162 and clamping
member 163. Engaging with the gear 154 is
a gear 164 keyed on a shaft 165 ]om‘naled n
the side menibers 152 and carrying a gear
166. Engaging with the gear 166 is a gear
167 mounted on a worm shaft 168 Wh]ch,
throueh a worm and worm wheel in casing
169, drives a shaft 170 having a fr:mmblo
connection by means of a coupling 171. with
the camn shaft 39. On the cam shaft 39 are
cams 172 and 173 adapted to operate con-
acts 174 and 175, vespectively, the cams 172
and 173 being so designed that the contacts
‘"i and 175 are closed only durma’ a small
portion of the vev olution of each cam.
\[Olll‘h'l” the gear 160 so that it may be
changed permits of adinsting the rev olutions
of the cam shaft 39 to the revolutions of the
mein drive shait 8. With the proper ratio
Letween the shafts § and 39 it is possible, by
adjusting the speed of the driving motor
115, to have the shatft 39 make the same
rmber of revolutions per minute for many
dewwc of springs. Since the shaft 39
makes hut one revolution for each spring
wound, the speed of the shaft 39 will regu-
late the ()Jtnm of the machine and time the
movements of the operator in feeding the
heated steck to the machine.
In the operation of my device,the cam shaft
will be retated continuously while the
inotor 114 i« running. Rotation of the eam
shaft 39 will operate the cams 38 and 44 to
bring the mandrels 15 and 16 together: the
enm G5 to rveturn the plate 59 to its position

}

‘)(
3} L

durinz winding: the cam 56 to bring the
dog 16 into engagement with the stock:

and the cams 172 and 173 to close the con-
tacts 10Land 175, vespectively. Closing con-
tacts 174 will comy Jlete a cireuit from the
positive side of tho electric power supply,
see Fig. 16, through conduetor 176, contacts
174, conductor 177, contacts 149, conductor
178. solepoid 147, and conductor 179 to the
negative side of the power supply, ener-
oizing the solenoid 147 and releasing the

1,579,247

bralke 146 =0 that the main drive chaft S mny

be rotated. Releasing the hrake 14 causes
contacts 149 to be opened and contacts 143
to be closed. Opening the contacts 119
causes the res bn meerted 1

‘.:f‘nce 180 fo
the circuit of the solenoid 147 vedue
current supplled to the .\,nlcnnid

1
_ i
the brake is held releasged. Closing 11

\l\ ({)Il-
tacts 148 completes a cilcuii from the posi-
tive side of the power supp v through con-

ductor 181, contacts 148, conductor 1a2,

g
mally closed push-button switeli 183, con-
ductor 184, contacts 175, condoctors 1575 andd
186, magnet coil 187 of magueticaliv oper-

ated switeh 188 and conduc
negative side of the power
ing the coil 187 and operating Hw :
188 to closed 1)0f§ti(:11 Closing the =u
188 closes the main contuets 190 an:d
iliary contacts 191. Closing the main
taets 190 completes a civeuit from the
tive zide of the power supply llnmwh Coli-
ductor 192, contacts 190, conductor i

1t
m-> !')

sl
w IR EE AN
SUDEN

1 “‘1~

Docan-
trets 143, conductor 194, colenotd 135 anid
conductor 195 to the negative side of the

power supply. energizing the solenoid 123
and operaling the nvmatire 137 to b 1':nw U‘
brake shoes 133 to the brake di
me the casing 150 against rofatic !
ing the main drive shait § {o Te opoe

rotating the mzm(hos 15 and 17

tacts 92 and 89, Operatic

137 will aleo catlze contacts 104
and contacts 143 to be apencd.
]'esistance 196 1n the civcuit of
135 a d reducing the h(.]rmw
plied to salenoid 135, CL a the contaets
144 wi l complete a shunt ciren it aronnd t] "
contacts 174 <o that when ho Ciilil h_ le
mits contacts 17 T4 to open there w ‘N ne a cit-

m [SReN
Cthe
current

1358

cuit completed from the poz m\e side of the
power supply through conductor 1746, con-
ductor 197, comuds 14 conductors jo
177 and 199, vesistance 1800 eonductors 200

and 178, coil 147 and conductor ]T‘}' to Hm
negative side of the power suppls
the solenoid 147 cnergized
146 released.  Operation o
and 99 as the mandvels 1! !
tated will cause the contacts 92 and ¢ ;
('omple(e the cireuit across the contasis 03
and 100, vespectivelv. "The contact 552 re-
volves once for each coil i1 cacl 1
wound and eompletes the viven: o !
time during each 1'(3\'«\1111’3«“ \\1‘”:‘ {10 cnn-
tact 99 is revolved once for e Spring
wound and closes the cir the
greater part of ench rveve e tavn
contacts are placed in 1::11" It the v
cuit so that the civenit will closed =
long as it is clozed af ecither contnet aned
t‘lue C(‘ntlc are =0 timed that the elvenit
§ finally broken at fhe confact 920 As
1(;nﬂ as either eontact 92 or 99 completes the
from the positive
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side of the puwer supply through conduc-
tor 181, contacts 148, conductor 182, switch
183, conductor 201, through either contacts
92 and 93 or contacts 99 and 100, conduc-
tor 202, auxiliary contacts 191, conductors
1685 and 186, magnet coil 187 and conduetor
189 to the negative side of the power sap-

ly energizing the magnet coil 187 and keep-

. ing the switch 188 closed when cam 173 per-
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mits the opening of contacts 175 o that
selenoid 135 is kept energized and the main
drive shaft 8 is kept operating and the biake
146 is held released.

The main drive shaft 8 is operated until
the circuit through the magnet coil 187 is
openied at the contacts 92, 98 and- 99, 100
whereupon the switch 188 opens, breaking
the circuit through the solenoid 135. The
armature 137 thereupon falls releasing the
brake shces 183 {rom the brake drum 1382,
opening contacts 144 and closing contacts
143. OUpening the contacts 144 opens the
circuit through the solenoid 147 permitting
the brake 146 to be applied, stopping the
rotation.of the main drive shaft § and open-
ing contacts 148 and closing contacts 149.
The operatlon of the main drive shaft 8
may alzo be stopped by operating the switeh
188 which is a switch of the push-button
type placed convenient to the operator for
use in an . emergency. When the main
drive shaft 8§ is stopped the rotation of the
cam shaft 39 continues so that cam 56 ve-
tracts the dog 46 from the work, cams 38
and 44 withdraw the mandrels 15 and 16
from the spring and cam 66 moves back the
plate 59 so that the finished spring may fall
tfrom the machine. Continued rotation of
the cam shaft 39 thereupon restores the man-
drels 15 and 16 and plate 59 to position,
brings the dog 46 into engagement with the
stock and closes contacts 174 and 175 to
initiate the winding of the next spring.

In the modification shown in Fig. 17 the
casings 2 and 3 contain the rotatable heads
4 and 3, as in Fig. 2. In the head 4 is
a spindle 9, adjustable in the head 4 but
secured in adjusted position as by having
the journal box 11 clamped in the guides in
the pedestal 18 as by bolts 209. On the
head 4 is the sprocket 70, as in Fig. 2. In
place of a mandrel, the spindle 9" carries
a member 203 which serves-as a face plate
and engages the spring. The spindle 9’
is adiusted in the head 4 by shifting the
‘ournal -box 11 in the pedestal 13 in order
i6 vary the distance between the member
203 and the plate 45 to accommodate springs
of different heights. - The head 5 has a spin-
die 10 carvying a mandrel 16°, which ex-
tends to the member 203 and is changed for
springs of different heights.. The spindle
10 is operated by a pinion 204 engaging
with a rack 205 and operated by a hand
wheel 206, The head 5 is also provided

with a dog 46 operated by a lever 47 con-
nected to a sleeve 51 on the hub portion 52
of the head, the sleeve 51 being operated
by the levers 54, as in Fig. 2. A cross piece
57 connects the casings 2 and 3 and carries
a shiftable bracket 207 in which is mount-
ed a roller wiping-in device 208 which en-
cages the end of the stock and forces it
into engagement with the mandrel 167,

What I claim is: :

1. In a gpring coiling machine, a rotat-
able head, means to rotate said head, a
continuously operating shaft, means oper-
ated by sald shaft to effect the connection
of said head and head operating means
and means operated by the rotation of said
head to stop the rotation of said head.

2. In a spring coiling machine, a -rotat-
able head, means to rotate said head, a con-
tinuously operating shaft adapted to start
the rotation of said head at predetermined
intervals and means operated by the rota-
tion of said head to stop the rotation of
said head after a predetermined number of
revolutions.

3. In a spring coiling machine, a rotat-
able head, a mandrel rotated by said head,
a continuously operating shaft adapted to
start the rotation of said head at prede-
ermined intervals, means operated by said
head to stop rotation of said head after a
predetermined number of revolutions and
means to vary the number of revolutions.

4. In a spring coiling machine, a rotat-
able head, a mandrel rotated by said head,
a continuously operating shaft adapted to.
start the revolution of said head at prede-
termined intervals, means operated by said
Lead to stop rotation of said head after a
Jredetermined number of revolutions and
means to vary the number of revolutions
turned by the head and keep constant the
intervalg Dbetween successive starts of the
head. : o

5. In a spring coiling machine, a mandrel,
a drive shaft for said mandrel, an electrical-
ly cperated means for causing rotation of
said shaft, an electrically operated brake
means for said shaft and an interlocking
electric control for said electrically oper-
ated means.

6. In a spring coiling machine, a main
drive shaft, an electrically operated means
for causing rotation of said shaft, an elec-
trically operated brake means for said shaft,
an interlocking electrical control for said
electrically operated means, and a continu-
ously operating shaft adapted to initate the
operation of said electrical control.

7. In a spring coiling machine, a main
drive shaft, an electrically operdted means
for causing rotation of said shaft, an elec-
trically operated brake means for said shaft,
an interlocking electrical control for said
eiectrically operated means, a continuously
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operating shaft adapted to initiate the op-
€1at10n ot said electrical control and means
operated from the main drive shaft to op-
erate said electrical control to stop the ro-
tation of said main drive shaft.

8. In a spring coiling machine, a main
drive shaft, electrically opemted means for
starting and stopping the rotation of said
drive shaﬁ, a continuously operating cam
shaft and contacts operated by said cam
shaft for initiating the operation of said
starting and stopping means.

9. In & gpring coiling machine, a mamn
drive shaft, electrically operated means for
starting and stopping the votation of said
drive shaft, a continucusly operating cam
shait, contacts operated by said cam shafl
for initiating the energizing of said elec-
trically \)peratgd means and nieans operated
from said main drive shaft for keeping said
clectrically operated means cnergized dur-
ing a predeterinined operation of said main
drive shaft.

10. In a spring coiling machine, a rotat-
able head, a shaft for driving said head. s
mandrel movable in said head and a con-
tinuously operating shaft controlling the
connection of said head and driving shaft
and operating said mandrel in said head
automatic: d'\' in succession.

11. In a spring coiling machine, a rotat-
able head, 2 shaft for driving said head, a
mandrel movable in said head and a con-
{inuously operating shaft automatically
controlling the operation of said head by
said du\lno shaft and operating sald
mandrel in said head at predetermined in-
tervals.

12. In a spring coiling machine, a rotat-
able head, means to rotate said head, a
mandrel rotatable with and mov abie in said
Lead and means independent of said head
rotating means to cause the rotation of said
head and the movement of said mandrel in
aid head to occur in prearranged sequence
and automatically repeating said sequence
of operations at predetermined intervals.

13, In 4 spring coiling machine, a rotat-
able Liead, n suandrel movable in said head,
a continu usly operating shait adapted to

effect rotation of said head and movement
of said mandrel in said head at predeter-

mined Intervals and means operated froin
said head to determine the extent of rota-
tion of said head

14. In a spring coiling machine, a rotai-
able head, a nmndr 1 movable in said head,
means Lo votate said head, clectrieally
operated means controll in” said lomtmw
means, a continuously operating shaft, means
on said shaft Loncrvlhng said electrically
(])L"‘It ed means and means on sald shait
ddapud to move said mandiel in said head.

15. In o spring coiling machine, & rotat-
able head, means to rotate said head, means

1,579,247

connecting said head and head rotating
nreans ot predeterinined regular intery als,
nieans to stop the rotation of said head and
controiling means for said stopping means
adjustable to determine the stopping point
of said head.

i6. In a spring coiling machine, a votat-
able head, means to rotate said head, means
Conncctmg sald head and head rotating

cans at predetermined regular Intervals,
nieans to stop the rotation of said head and
controlling means for said stopping means
adj ustable to determine the stopping point
of said head and the number of revolutions
made by said head.

17. In a spring coiling
means for driving said head. a nnmdw
about \\'hxch the spring is coiled movable in
said head, a continuously operated shaft in-
dupmuun of said head and means on saxl
shaft adapted to move said mandrel in said

head.

machine, a hea

18. In a spring coiling machine, 2 votat-
able head, a mandrel and a work-holding

dog movable in said head, a continuously
operating shaft and means on said shaft to
cperate Said mandrel and dog while =aid
Liead 18 stopped.

19. In a spring coiling machine, a rotat-
able head, a mandrel and a work-holding
dog movable in said head, a work-engaging
plate movable with 10&1)0% *o eaid lead. a
u,ntim ouqh ogelatmg shatt and neans on
said shafl to operate said mandrcl, dog and
plate.

20. In a spring coiling machine, a rotat-
able head, a mandrel and a work-holding
dog movable in said head and means to 01;-
erate said mandrel and dog while said |
is stopped.

21. In a spring coiling machine. a rotat-

lLXl(

able head, a mandrel and a work-holding
doz movable in said head and means to op-

erate said mandrel and dog autonatically
in succession while said head is stopped.

22, In o spring coiling machine, a rota

able head, a work-holding dog movable n

gald hedd, a slecve movable on said head
to operate said dog, levers for operating
sald sleeve, a shaft and means on said shaft
for operating said levers

23, In aspring coiling m nachine. n rotatable
head, a spindle slidable in said head. a
mandrel carried by said spindle, a ¢lidabl
mountod journal box engaging said spindl e,

ack carried by said journal hox ‘111(1 means
eneawlno said rack to shift said journal box.
spindle and mandrel.

94, In a spring coiling n 1(1c]1in(‘, a rotatable
head, means for rotating said head, a shaft
driven from said head and a divided pitch
serew detachably mounted on said shaft.

95. In a spring coiling machine, a rotatable
head, means for rotating said head, a shatt
driven from said head, a divided pitch serew
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detachably mounted on said shaft, stock
feeding means shifted by said pitch screw,
and means in said shaft permitting adjust-
ment of said pitch screw with respect to
said head.

26. In a spring coiling machine, a ro-
tatable head, means for rotating said head,
a shaft driven from said head, a piteh screw
detachably secured to said shaft, stock feed-
ing means shifted by said piteh screw and
means adapted to hold said stock feeding
means at one end of its travel.

27. In a spring coiling machine, means
for coiling the spring, means for withdraw-
ing the coiling means from the spring, driv-
ing means for said coiling means and means
operating said withdrawing means adapted
to control the connection of said driving
means and coiling means.

28. In a spring coiling machine, means for
coiling the spring, driving means for said
coiling means, means to hold the coiled
spring compressed and means operating said
spring holding means adapted to control the
connection of said driving means and coiling
means.

29. In a spring coiling machine, means
for coiling the spring, driving means for
said coiling means, means adapted to hold
the work for said coiling means, means hold-
ing the coiled spring compressed and means
operating said” work holding means and
establishing the connection of said driving
means - and coiling means automatically at
predetermined intervals.
~ 80. In a spring coiling machine, means
for coiling the spring, driving means for
said coiling means, means for withdrawing
said coiling means from the spring, means
adapted to hold the work for said coiling
means and means operating said withdraw-
ing means and said work holding means and
controlling the connection of said driving
means and colling means automatically at
predetermined intervals.

31. In a spring coiling maching, meaiis for
coiling the spring, means adapted to hold
the work for said coiling means, means for
withdrawing said coiling means from the
spring, means adapted to hold the coiled
spring under compression and means auto-
matically operating said work holding means,
sald withdrawing means and said spring
holding means at predetermined intervals
in a prearranged sequence. '

32. In a spring coiling machine, a ro-
tatable head, a mandre] rotatable with and
movable in gaid head and means for rotat-
ing said head and moving said mandrel in
sald head in a prearranged sequence, said
head being at rest during thie movement of
said mandrel. ’

33. In a spring coiling machine, a rotatable
head, a mandrel rotatable with and movable
in said head and means for rotating said

head and moving said mandrel in said head
1n a prearranged sequence and repeating said
serles of operations at predetermined inter-

.vals, said head being at rest during the

movement of said mandrel.

34. In a spring coiling machine, a rotatable
head, a mandrel upon which a spring is
wound movable longitudinally in said head,
means to move said mandrel longitudinally
in said head and cause rotation of said head
and means operated by said head to auto-
matically stop the rotation of said head.

35. In a spring coiling machine, a rotatable
head, a mandrel movable in said head, means
to operate said mandrel and cause rotation
of said head and means operated by said
head to automatically stop the rotation of
said head, said operating means automatical-
ly repeating said operations at predeter-
mined intervals.

36. In a spring coiling machine, a rotatable
head, a mandrel movable in said head, means
to operate said mandrel and cause rotation
of said head at predetermined intervals in
a prearranged sequence and means operated
by said head to automatically stop the rota-
tion of said head after a predetermined num-
ber of revolutions, _

37. In a spring coiling machine, a rotat-
able head, a mandrel rotatable with and
movable in said head, a work helding dog
for said mandrel and means controlling the
operation of said head and operating said
mandrel and dog automatically at predeter-
mined intervals in a preairanged sequence.

38. In a spring coiling machine, a rotat-
able head, a mandrel movable in said head,
2 work holding dog for said mandrel, a
spring engaging plate and means operating
said mandrel, dog and plate and controliing
the operation of said head at predetermined
intervals in a prearranged sequence.

89. In a spring coiling machine, a rotat-
able head, a mandrel movable in said head,
a work holding dog for said mandrel, a con-
tinuously operating shaft, electrically oper-
ated means controlling the rotation of said
head and cams on said shaft operating said
mandrel and dog and controlling said elec-
trically operated means. o

40. In a spring coiling machine, a rvotat-
able head, a mandrel movable in said head,
means to operate said mandrel and cause
rotation of said head at predetermined in-
tervals in a prearranged sequence, means op-
erated by said head to automatically stop
the rotation of said head after a predeter-
mined number of revolutions and means ad-

justable to vary the number of revolutions.

41. In a spring coiling machine, a rotat-
able head, a mandrel movable in said head,
means to operate said mandrel and cause
rotation of said head at predetermined in-
tervals in a prearranged sequence, means op-
erated by said head to automatically stop
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the rvotat: on of said head predeter-
mined number i revolutions and means ad-
justable to vary the number of revolutions
and keep consumt the 1 IHLLI'\ als between sue-

cessive st‘.l ts of the heac

42. In a spring ('mlmo machine, a voiat-
able h““d. a mandrel movable in said head,
a main darive xhaﬂ zo operate said head, an
cle trically operated means for caust 151 op-
eration of 1d main drive shaft, clec-
trically 01“\1&"‘(1 brake for said niain urua
shaft, operating means for said mandrel
confmlhng said electricaliy operating means
and an interlocking electric control for said
electrically opomte"_ means and brake.

43, In a spring coiling machine, » rotat-
able head, a mundrel movable in said hea 1,
a main drive shaft to operzug guid head, an
clectrically operated means {or causing op-
eration of said m ﬁn drive shaft, an electri-

eally operated brake fer said main drive
shaft and operating means for said mandrel
controlling said electrically operated means
and brake,

44 Ina \pnno coana machine, a rotat-
able head, a mandrel movable n said hcuu.
a main drive shait to operate said head, ¢lec
tricall by operated means for causing operu-
tion of said main drive shatt, an electrically
operated brake for said main drive shait,
a continuously operating shaft op nm
said mandrel and controlling the said elec-
trically operated means

and bhrake and an

nnml(r‘{nw elertrical control for said elee-

trically operated means and brake.
45, In a spring coiling machine, a rotat-
able head. a mandrel mov“b]e in said I\eld.

a main drive shaft to operat e said head, ele
trically operated means for causing operu-
tion of said main drive shaft, an electric ally
operated brake for said muin drive shaft, a
continuously operating shuft operating said
mandrel and controlling said elec UlCdllV op-
erating neans and brake, an interlocking
electrical control for said electrically operat-
ing means and brake and means operated
from said main (111 e chaft to operate said
electrical control tc stop the operation of
said main drive shaf

46, In a spring coﬂin(r machine, a rotat-
able head, » mandrel movable i in said head,
a main drive shaft to operate said head, elee-
trically operated means for cansing opera-
tion of &U(l main drive ssbzz'h an M(\f‘ deaily
operated brake for said main drive shatt,
a continuously operating shaft operati
said mandrel and controliing said electri-
eally operated means and bra Lc. an mifer-
lorking electvical control for said eclectri-
cally opem(od means and brake and means
opemfcd from said muin drive shaft to op-
erate said electrieal control to stop operation
of said main drive shaft, sald means Deing
adjustable to vary the number of revolu-
tions of said head.

1,579,947

47, In a spring coiling machine, a wt:xtl-
ble headl. a mandrel movable in said head., ¢

main drive shaft to operate said head, (‘ILC
trically operated means for causing opera-
tion of said main dvive s shait, an electrically
operated hrake for said main drive shaft, a
centi Am)",i:‘ operating shaft opvmlm” said
nrandrel and controlling said electrieally op-
srated means and hrale, an inferlocking elee-
trical control for said electrically operated
neans and brake and means operated from
zud main dl‘l\(, shaft te operate "1511 elec-
tricad wmml to stop the operation of said
main drive shaft, said means being adjust-
able to vary the stopping point of said head.

480 In a spring coiling machine, a rotata-
ble hiead. 0 mandred mm'nble in sald head,
a main drive shaft to operate said liead,
clectrically operated means for causing op-
eratien of said Lmn drive shaft, an elec-
rically ol,el'zuod ake for said main drive

—

shazfi‘. a eontinuensly operating shaft op-
ating said mandrel and controlling sad

“1“'4"1:111\ eperated means and brake, an
intertocking electrical control for said clee-
tricaliv overated means and brake and

nieans operating from said main drive shaft

to operate enid eleetrieal eontrol to stop the
operation of sald main drive shaft, said

means belng '1(1]1.%::1

point of said head o wl vary the number of
revolutions of eaid main drive shatft.
9. In o sgpring cotling machine. a rvotata-

the head, a
pitch serew

o hend, means for rotating
shatft driven from said head, a
carried by eaid shaft and pieans in said
shett for vasving the angular velution of
gaid head and piteh screw.

50. In a spring cmhno machine. a lOldfd-
ble head. means for rotating said head,
shaft driven from said hea ud, a pitch serew
carvied by eaid shaft, stock feeding means

shifted by said pitch serew and means ad-
]1’#:11,1@ on said piteh serew adapted to dis-
engage said stock feeding means from gaid
pitche seres.

1. Ina Sp] ing coiling machine, a rotata-
ble head, means for rotating said head,
shaft (hu'en from said head, a pitch screw
carried I)\' said mn‘*"( stock feeding means,
a plunger cariied by said stock feeding
mesng :;d:qrt:‘] {o engage said piteh serew
to shift tock feeding means, means ad-
Susty . :
suid

neans

e(
1 )‘f

frem sald piteh serew and
holding said phimger disengaged.

phm}_)m
Tor

52. In a spring coiling machine, a rotata-
Ble hend. micans for rvotating said head,

o

from sald head, a pitch serew
carried by said <haft. stock feeding means.
v plunger carried by said stock feeding
neans adapted to ongmge said piteh serew
dl?'i’t’ said stock feeding mieans, means

stable on s=aid p]tm serew for disen-
» said plunger from said pitch serew,

shaft driven

to vary the stopping
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means to hold said plunger disengaged,
means to return said stock feeding means to
its initial position and means releasing said
plunger upon the return of said stock feed-
Ing means. ‘

53. In a spring coiling machine, a rotata-
ble head, means to rotate said head, a man-
drel movable in said head, a continuously
operating shaft, means operated by said
shaft to control the rotation of said head
by said rotating means and the movement
of said mandrel in said head at predeter-
mined intervals.

54. In a spring coiling machine, a rotata-
ble head, a mandrel movable in said head,

a_ work-holding dog for said mandrel, a
shaft, electrically operated means controlling
the rotation of said head and cams on said
shaft operating said mandrel and dog and
controlling said electrically operated means.

55. In a spring coiling machine, a shaft,
a work-holding dog, a driving means for
said shaft, a cam operated by said shaft,
a lever operated by said cam, a reciprocating
sleeve operated by said lever and a pivotally
mounted member adapted to operatively
connect said sleeve and dog.

In witness whereof I have hereunto set

my hand.
JOHN M. ROHLFING.
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