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UNITED STATES

PateENT OFFICE.

FRED H. DANIELS AND CLINTON S. MARSHALL, OF WOROESTER
MASSACHUSETTS.

SPRING=CUTTING MACHINE.

SPECIFICATION forming part of Letters ]?atent No 713, 208 dated November 11, 1802.

| A.pphca,tmn filed May 5, 1902, Serial No.106,046,

To all whonv 1t may concern:

Be it known that we, FRED H. DANIELS and
CLINTON S. MARSHALL citizens of the United
States, residing at Woréester, in the county
of Worcesterand State of Massachusetts, have

invented certain new and useful Improve-:
ments in Spring-Cutting Machines; and we:

do hereby declare the following to be a full
clear, and exact desceription of the invention

which it appertains tomake and use the same.

Spiral springs have long been made by con-

ducting the wire from the reels directly to the

colling-machines, that wind it in continuous
coils into long-lengths, after which it is cut

up into shorter pieces appropriate for the par-

ticular uses for which the springs are in-

tended.

The present invention has nothing to do
with the coiling of the wire, but only with
the separa,tlon of the long 1ennths of coiled
wire into springs; and the obJeet of the inven-

tion is toprovide a machine that will take the
colled wire as it comes from the coiler and cut

it up into shorter pieces more expedltlously
than has heretofore beeun done.

The invention is shown in the accompany-
ing drawings, wherein— |

IFigurelisaplan view, Fig.2isanelevation
of theend wherethecoilisreceived. Fig.3isan

elevation of the oppositeend. TFigs. 4and5are

sections taken on the line 4 4, Fm 1, the parts
being in different positions. Flﬂ' 6is a plan,

partly in section, of the device for feeding the |

coil to the cutter. Figs. 7 to 10 are details of
the gripper forming part of this feeding de-
vice. Ifig.11 18 a sectionon theline z z, Fig.
6. Kigs. 12,14, and 13 are elevations, respec-
tively, of the cams for operating the hold-
back - clamp, the cutter,

Fig. 15 1s a side view of the front end of the

spindle d’, and Fig. 16 is a perspective of the

adjustable stop against which the end of the
coll abuts. -

Referring to these views, ¢ denotes the ta-
ble or bed of the machine, whmh 1s elevated
from the floor on any suitable standards, as

b, and carries all the operative mechanism.
In suitable bearings ¢ ¢ ¢ the main. shafi d

50 of the'machine is journaled, this 'shaft being

positioned at the rear of the machine and ex-

, | hand end, as shown in dotted lines in K1
, { and is advanced with a step-by-step motion
such as will enable others skilledin the art to-

and the knocker.

(No model)

| tending léngthwise the bed. Thisshaft car-

ries at one end a fly-wheel ¢, and at a point

between its ends it has a large gear-wheel f,

by means of which it is driven from a short

shaft 7, that is journaled in bearing-brackets
secured to the rear standards.

The coil is fed into the machine at the left-
o, 1
o |

55

6o

by means of a feeding device that is operated

intermittently by a levers. - This lever is piv-
oted on the bed of the machine and 1s oper-
ated by a grooved cam 7 on the shaft d, into
which a mller on the rear end of the lever

works.

The feeder slides to and fro in a housmcr ke,
that is bolted to the bed-plate. It @onsmts ot
a tubular stem [, that is pivotally connected
by a link to the front end of the lever 2, and
has a clutch secured to its forward end that
orips the coil on the advance stroke and re-
leases it on the return stroke.

The feeder-cluteh is shown indetail in Figs.
6 to 9. It consists of a longitudinally-split
tubular gripper m, having a c¢ylindrical bore

| 'corresponding to the bore of the stem [ and

connected to the stem by means ot a tubular
junction n, that is serew-threaded onto the
end of the stem and has an annular exterior
flange o at its opposite end. The two-part
oripper m has an annular interior groove at
itsrear end intowhich the flange o of the junec-
tion n fits, and the flange 1s allowed a slight
play in the groove, as indicated in Fig. 6, and
the stem a,nd gripper are secured towether SO
that the latter does not begin to move till the
flange has traversed the width of the groove,

the object of this being to give a slight blow
to the gripper to cause it to grip and release

thespring quickly.. Thegripperm isinclosed

in a shell p, which fits the eylindrical bore of
the housing £ and slides to an fro therein as
the lever ¢ oscillates. The bore of the shell
' is conical, as shown in Figs. 6 and 8, and
the exterior surface of the gripper m1s corre-
spondingly tapered, so_as to' fit the shell
snugly, yvet so as to slide therein without ma-
terial friction to an extent that is limited by
means of a plate ¢, which 1s secured to the
front end of the gripper.

lrea,rwardly-extending flange r, which flares
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outward toward the rear and fits into an an-

nular groove s, having a corresponding flare |

and extending around the end of the shell p.
The object of this arrangement is to permit
the gripper to close on the coil on the forward
stroke of the feeder by the conjoint action of
the tapered surfaces of the gripper and shell
and to open away from the coil and release it

on the return stroke by the action of the

flange 7 of the gripper taking into the groove

s at the end of the shell, the gripper being

thus alternately expanded and contracted as
the feeder reciprocates.
At the point where the coil is fed to the ma-

chine there is a vertical plate {, having a ¢ir-

cular orifice « in line with the bore of the
feeding device, so as to guide the coil acecu-
rately to the feeder, and as it sometimes hap-
pens that the gripper m fails to release the
coll promptly and the back stroke of the
feeder therefore tends to push the coil rear-
ward I provide a holdback-clamp adjacent to
the guide-plate {. This clamp consists of a
top plate v, overlying a grooved block that is
secured to the bed-plate just inside of the
guide-plate 1.
movements by pins w w and is held normally
slightly above the block by springs z, enecir-
cling the pinsand reacting between the block
and its top plate.  The plate and bloek are
both provided with angular grooves, as shown
in Iig. 2, so that when the plate is pressed
down, as will be presently described, the coil

will be clamped and held against retrograde
movement should the gripper not release it

promptly. This holdback is herein shown as
located adjacent to the point where thespring
enters the machine. If preferred, however,
1t may be located at the exit end of the hous-
ing & between it and the centering-clamp, to
be hereinafter deseribed.

The holdback-clamp is operated by a lever
a'y that is pivoted on the bed of the machine,
and has a roller at its rear end running on a
cam 0’ on the shaft d, and the operation is
timed with respect to the movement of the
feeder so that the top plate is forced down
by the lever ¢’ when the feeder is on the re-
turn stroke. It will be understood that the
springs & « keep the top plate.normally suffi-
ciently elevated not to oppose any resistance
to the movement of the coil; but as soon as
the rearward movement of the feeder begins
the top plate clamps the coil and prevents it
from being backed out of the machine by the
gripper accidentally sticking to the coil and
failing to release it promptly. The frontend
of the lever a' is preferably provided with a
set-screw ¢’ to vary the action of the lever on
the top plate. From the feeder the coil passes

on through a yielding guide past the cutter
and over a spindle or arbor d’', which is alte
nately thrust forward to receive the part of
the coil that is to be severed from the main
length and withdrawn to permit the short
piece todropinto a suitable receptacle under
the machine. The spindle is secured to one

The plate v is guided in its

| coll were fed through soas to present the cut-

713,208

end of a plunger ¢', that slides but cannot
turn in bearings 7' ', bolted to the bed-plate,

and is operated by a pivoted levere”, having

a roller at its rear end running in the groove
of a cam ¢' on the shaft d, the front end of
the lever being connected to the plunger by
means of a link /' and a loose sleeve ¢/, that
18 free to slide on the plunger between a fixed
collar ' and a spring k', the object of this
connection being to allow for inequalities in
the cam and to allow the spindle to yield
slightly on the forward throw of the lever.
The spindle 1s projected beyond the bearing

/" into the open end of the long coil, and the

latter is fed at each throw of the feeder over
the spindle until its end abuts against an ad-
justable stop /% on the bearing /' when the

wire in the coil is cut at the front end of the

spindle by a die or cutter /. This cutter is
carried by a stem m’, which slides in a bear-
ing n', erected on the bed-plate. The stem

has rollers at its rear end and side and is op-

erated positively to and fro by a cam «*® and
a groove o in the wheel ', carried by the
shaft ¢. The cutter is projected across the
path of the spindle immediately that the for-
ward feed of the coil ceases, while the feeder
is returned to take a new grip on it. The
under side of the front end of the spindle is
cut away, as shown at o' in Figs. 5 and 15, so
that the upper part forms the edge against
which the front end of the cutter shears the
wire. It is necessary, therefore, that the
front end of the spindle should be accurately
positioned with respect to the cutter, and this
is effected by adjusting the end of the spindle
in the collar /* by means of the set-screw A3,
as shown 1n Ifig. 1. It is also necessary that
there should be some side support for the
front end of the arbor at the time that the
cutter shears the wire, and m* denotes an
anvil for this purpose. It is located opposite
the cutter on the opposite side of the arbor
and supports the coil and the end of the ar-
bor when the cutter severs the wire. If the

ter always at the same radial angle, the two
cuts at opposite ends of the springs would be
in the same horizontal plane. This, however,
Is sometimes objectionable, and we there-
fore provide for giving the coil a slight rota-
tion around its axis, so that the cuts in the
ends of the springs will come at different
pointsaround thecirele deseribed by the wire.
IPor thispurpose we provide housing /; with an
inclined groove 7', and the shell » has a pin s,
provided with an antifriction-roller ¢, that
plays to and fro in the groove as the gripper
m reciprocates, thus giving to the coil a slight
rotation at each forward movement of the
feeding device. The groove ' is preferably
though not necessarily in the cover ¢' of the
housing. |

In Figs. 4 and § the yielding guide hereto-
jore referred to is shown in detail. The ob-
fect of this guide is to support the coil be-
tween the end housing & and the end of the
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spindle d' and to return it to and hold it in | its axis, a spindle projecting in ‘line with the

position to pass accurately over the spindle
after each movement of the cutter. The
ouide consists of two blocks or pieces u' 2,
one, ', being fixed to the bed-plate of the
machme and the other, v, being hmﬂ'ed to 1t

at w' and having a LlOSll]D‘ spring ¥’ connect- |

ing its lower end with a ﬁted point on the
bed-plate. Normally the parts of this guide
are closed, as in Fig. 4, with the grooves 1n
their meeting faces in accurate alinement
with the bore of the feeding device and also
with the spindle on the other side of the cut-
ter. The coil, however, has no other support
on the side of the cutter adjoining the feed-

ing device, and when the cufter severs the

spring this part of the coil will be forced
slightly out of line with the spindle, and the
object of the yielding portion of the guide 1s
to restore this deflected part to its proper po-
sition for feeding forward to the spindle.

After the catter has severed the wire of the

~ ¢oil the spindle is 1mmed1ately and quickly
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retracted and the cut spring is released. In
order to insure the quick and certain dis-
charge of the spring, we provide a knocker or
e]eebm congisting of a pivoted lever a® hav-
ingits front end standmﬂ* normally above the
qpmdle and over the opening b6° in the bed-
plate, through which the springs fall into the
receptacle benea,th At the opposite end the

lever carries aroller running on a cam ¢? and |
a spring d? holds the rear end of the lover

down on the eam and keeps its front end nor-
mally up out of the way of the coll and the
spindle d'.

Such beingthe eonstructlon of the machine,
the opemtwn is as follows: Thecoil being fed
in at the opening u is advanced with a step-
by-step movement by means of the feeding

device, the gripper serving also to rotate it

Shﬂ‘htly on the forward movement and the
holdback-clamp catching it as the gripper re-
cedes.
the coil as the feeding device advances and
the coil is threaded onto the spindle, as indi-
cated in dotted lines in Fig. 1. At the mo-
ment the feeder reaches the limit of 1ts for-

ward throw the cutter is projected and sev-

ers the wire, as already described, and 1m-
mediately on the retreat of the cutter the
spindle is also withdrawn from the now-sev-
ered spring and the knocker is operated to
eject the spring from the  machine. Of
course any length of spring may be cut on
this machine by varying the length of the
throw of the feeding device and the spindle,

and any diameter of spring may be operated
on by making slight changes in the sizes and |

fitting of thie various parts.
Having thus described our invention, what

- WwWe clalm 18—

1. In a machine for cuttmﬂ' a coil of spi-

rally - wound wire into springs of shorter
lengths, the combination with mechanism for

The spindle d' is projected to meet

coil but in the opposite direction to its move-
ment and onto the free end of which the feed-
ing mechanism carries that portion of the coil
which is to be cut off, and a cutter for sever-

ing the wire on the spindle from the coil.

2. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter

| lengths, the combination with a reciprocat-

ing device for feeding the coil with a step-by-

step movement, and a holdback-clamp to pre-

vent the return stroke of the feeder from mov-
ing the coil backward.

3. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
lengths, the combination with mechanism for
feeding the completed coil, a spindle over
which the coil is fed in the direction of the
coil’s axis, a cutter for severing the wire on
the spindle from the part in the feeding de-
vice, and mechanism for w1thdla,wmn' the

| hpmdle from the severed portion of the coil.

4, In a machine for cutting a coil of spi-
rally - wound wire into shorter lengths, the
combination with mechanism for feeding the
coil, a spindle over which the coil 1s fed, a
cutter for severing the wire on the spmdle
from the part in the feeding device, a yield-
ing guide between the eubtel and the feeding
device, and a spring to restore the guide to
place in line with the spindle.

5. In a machine for cutting a coil of spi-

rally - wound wire into springs of shorter

lengths, the combination with mechanism for
feeding the coil in the direction of its axis, a
spindle over which the coil is fed, a cutter for
severing the wire on the spindle from the part
in the feedmﬂ* device, mechanism for with-
drawing the Splndle from the severed portion
of the coil, and a knocker operating trans-
versely to the coil for ejecting sald severed

portion from the machine.

6. In a machine for cutting a coil of spi-

mlly wound wire into springs of shorter

lengths, the combination with mechanism for
feedmfr the coil forward in the direction of 1ts
axis, of a spindle projecting in the opposite
direction to the coil’s movement, mechanism
for advancing the spindle to meet the coil, a
cutter for severing the portion of the 0011
that has been fed onto the spindle, and mech-
anism for withdrawing the spindle from the
severed portion of the (3011

7. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
lengths, the combination to form a feeding de-
vice for the coil, of a tubular stem, a tubu-
lar longitudinally sectioned or split gripper,
and means for causing said gripper to con-

tract on the advance stroke so as to grip the

coil, and to expand on the return stroke.
8. In a machine for cutting a coil of spi-
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rally - wound wire into springs of shorter

lengths, the combination to form a feeding de-
vice for the coil, of a housing, a tubular lon-

feedmo* the coil forward in the direction of i gitudinally sectioned or split gripper sliding
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to and fro therein, and means for closing the
sections of the gripper on the forward stroke
and separating them on the return stroke.

J. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
lengths, the combination to form a feeding de-
vice for the coil, of a reciprocating gripper
adapted to seize and advance the coil on the
forward stroke, and to release it on the re-
turn stroke, and means for giving the gripper
a partial rotation on the forward stroke.

10. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
length, the combination to form a feeding de-
vice for the coil, of the stem /, the housing £,
the shell p having a tapered bore, and the ex-
ternally-tapered sectional gripper m, connect-
ed to the steim so as to permita limited move-
ment of the stem independently of the grip-
per.

11. In a machine for cutting a coil of spi-
rally -wound wire into springs of shorter
lengths, the combination to form a feeding de-
vice for the coil, of the stem I the housing %
having the groove 7', the shell p having the
pin s’ playing in said groove, said shell hav-
Ing a tapered bore, and the externally - ta-
pered sectional gripper m connected to the
stem 80 as to permit a limited movement of
the stem independently of the gripper.

12, In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
lengths, the combination of mechanism for
feeding the coil in the direction of its axis, the
spindle d' projecting in the opposite direction
to the coil’s movement and onto which the
coll is fed, a cutter /', a plunger ¢’ to the for-
ward end of which the spindle is secured, and
a cam-actuated lever for reciprocating the
plunger. |

13. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
lengths, the combination of mechanism for
feeding the coil in the direction of itsaxis, the
spindle d’ projecting in the opposite direction
to the coil’s movement and onto which the
coll is fed, a plunger ¢’ to the forward end of

which the spindle is secured, mechanism for

- reciprocating the plunger, and an elastic con-

50
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nection between the plunger and its operat-
ing mechanism. |

14. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
lengths, the combination with mechanism for
feeding the coil, a spindle over which the coil

1s fed, a cutter for severing the wire on the |

713,208

spindle from that in the feeder, and a yield-
ing guide cornsisting of the fixed block «/, the

movable block ', and the spring ¥’ connected

to the movable block.
15. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter

lengths, the combination of mechanism for

feeding the coil lengthwise in one direction,
a spindle projecting in the opposite direction
to and in line with the coil, mechanism for

60

advancing the spindle to meet and receive the

coil upon it, a cutter for severing the wire
upon the spindle from the coil, and mechan-
1sm for withdrawing the spindle from the wire
in the direction of the feed of the coil.

16. In a machine for cutting a coil of spi-
rally - wound wire into springs of shorter
lengths, the combination of mechanism for
feeding the coil, the spindle d’' having a cut-
away end ' onto which the coil is fed, a cut-
ter /', and an anvil on the opposite side of the
spindle from the cutter.

17. In a machine for cutting a continuous
coil of spirally-wound wire into springs of
shorter lengths, the combination of mechan-
iIsm for feeding the coil forward intermit-
tently in one direction a distance equal to the
length of the springs to be cut off, a spindle

in line with the coil and projecting toward the

same, mechanism for advancing the spindle
in the opposite direction to the feed of the
coil and into the open end thereof, mechan-
1sm for cutting off the part of the coil that is
fed onto thespindle, and mechanism for back-
ing the spindle out of the cut-off part in the
direction in which the coil was fed onto the
spindle.

18. In a machine for continuously cutting
a coll of spirally-wound wire into springs of
shorter lengths, the combination of mechan-
1sm for feeding the coil and a spindle in op-
postte directions, with the spindle in line with
the coll until such portion of the coil as is de-
sired to be severed is received upon the end
of the spindle, a cutter for severing the wire
while the spindle is on the coil, and mechan-
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ism for reversing the movement of the spin- .

dle and thus withdrawing it from the severed
part of the coil.

In testimony whereof we affix our signa-

tures 1n presence of two witnesses.
| FRED H. DANIELS. |
CLINTON S. MARSHALL.
Witnesses:
WILLIAM H. MORSE,
JAMES W. SMITH.
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