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UNITED STATES

PATENT OFFICE.

GEORGE FRANKLYN MATTESON,-OF WATERBURY, CONNECTICUT, ASSIGNOR
TO THE WATERBURY MACHINE COMPANY,

OF SAME PLACE.

WIRE-WINDING MACHINE.

SPECIFICATION forfing part of Letters Patent No. 630,907, dated August 15, 1899:
Aypplication ﬁled January 26, 1899, Sérial No. 703,422, (No model.)

To all whom it may concern.:

Be 1t known that I, GEORGE FRANKLYN
MATTESON, a citizen of the United States, re-
siding at Waterbury, in the county of New
Haven and State of Connecticut, have in-
vented certain new and useful Improvements
in Automatiec Wire- Winding Machines, of
which the following i1s a specification, refer-
ence being had therein to the aecompanymﬂ'
drawings.

My invention relates to machines for auto-
maticall y forming articles from wire which
have a coiled-wire portion, and is especially
designed to automatically form an article
having a straight shank or body portion and
a head portion at a right angle thereto made
by coiling the wire strand about itself into a
flat coil. Other analogous articles to the one
described can be formed, however, by slight
variations in the details of the machine.

It isthe object of my invention to construct
a machine of .the character described that
will be entirely automatic and require only
the occasional attention of an operator, that
will produce the articles desired without
waste of stock or material, and which will be
composed of the fewest possible parts of the
simplest design that can be cheaply made and
readily duplicated. -

T'0o this end my invention consists in the
automatic wire-winding machine having cer-
tain details of construction and combinations
of parts, as hereinaiter described, and more
particularly pointed out in the claims.

Referring to the drawings, in which like
numerals designate like parts, Figure 1 is a
plan view.
in section. FKig. 3 i1s an end elevation of a
portion of the feed mechanism. FIFig. 41sa
plan view of the feed-slide. Fig.51is an end
elevation, and Fig. 6 is a partial front eleva-
tion, thereof. Fig. 7 isaside elevation of the
stop device and 1ts actuating-cam, showing
also a portion of the bending-slide. Fig. 81is
a partial transverse section of the winding-
head. Fig. Yisa view of the facve of the wind-
ing-pinion, and Fig. 10 1s a plan view there-
of. Kig. 11 18 a side elevation, and FKig. 12
is a front elevation, of the cutter-head. Fig.

15 1s a sectional plan of the cutter-head, ra-
dially-actuated guide,

winding - head, and

I'ig. 21s a front elevation, partly .

' bending-slide,taken upon the wire-line. Figs.

14 and 15 illustrate one form of work that
can be performed by this machine. |

Before describing the details of the machine
I will briefly enumerate the successive oper-
ations through which the wire passes until
the article is completed, atter which I will
describe the mechanisms which combine to
perform the several operations.

A continuous wire rod is fed by an adjust-
able feedinyg devicethrough a cutter-head and
is there cut off into lengths, atter which 1t is
presented to the winding mechanism and the
wire wound about itself to formn the coiled
head portion and complete the operations, af-
ter which it is pushed out of the winding-
head into a receptacle conveniently located
to receive it.

The numeral 1 designates the bed of the
machine; 2,thestand upon whichitissupport-
ed; 3, the main shaft journaled in the over-
hanging brackets 4 4; 5, the loose and 6 the
tight pulley; 7, the pulley-collar fixed to the
shatt, and 8 the balance-wheel.

The belt- shifting mechanism comprises a
bracket 9, bolted to one end of the bed, a ship-
per-bar 10 supported at the inner end by the
bed 1 and at the outer end bythe said bracket,
two shipper-arms 11 11, which are fixed 130

‘sald shipper-bar and extend around a portion

of the pulleys, and a shipper-lever 12, which
is pivotally secured to said bracket9 Upon the
stud 13 and having operative connection with
the shipper-bar 10 by means of the fixed pin
14 and the longitudinal slot 15. Itisobvious
that shifting the position of the shipper-lever

12 from one of its extreme positions to the
other will carry the driving - belt from one

pulley to the other, and vice versa.
The mechanism fm feeding the wire into
the cutter-head will now be described. At-

tached to the bed by the bolts 16 is the feed-

bracket 27, terminating at its outer end in a
journal 17 for the feed-shaft 18 and projecting

over the bed at its inner end to provide a sup-
The feed-shaft 18 is

port for the feed-slide.
connected with the main shaft 3 through the

spur-gear 19, fixed to the said feed-shaftspur-.

gear 20, fixed tothe intermediate shaft 21 and
meshmn* into the said gear 19, the said inter-
mediate shaft being jour naled in the bracket
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99, whieh is bolted to the bed 1, and the bevel-

gears 23 23, keyed, respectively, to the ends

of the main shaft 3 and intermediate shaft 21,

complete the connection: Collars 24 24 upon
shafts 18 and 21 prevent-longitudinal move-

~inent of the said shafts within their respective

- IQ

15

29 to0 the lever-bracket.

journals. _1 |

‘The numeral 25 designates the feed crank-
plate, which is fixed to the feed-shaft 26, the
lever-bracket secured to the feed-bracket at
its top side 28, the feed-leverhavingthetrafis-
verse longitudinal slot 30 therethrough and
pivotally secured at its lower end by the stud

is fitted a rectangularbox 31, which is adapt-
ed to slide therein, the said box having a

gleeve 32 through the center thereof, and the

20

whole being mounted upon the crank-stud 33,
having a T-head operating in the T-slot in

the face of the crank-plate. (See Fig. 3.) A

collar 35 and the nut 36 prevent the displace-
ment of the box and sleeve. The position of
the erank-stud 33 on the crank-plate is aj-

~ justed within the T-slot by means of the ad-
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justing-screw 37, which is rotatably secured
to the crank-plate and is threaded within the

‘head of the crank-stud 33. .

The gripping portion of the feed mechanism
is shown in Figs. 4, 5, and 6, and comprises &
slide 38, which has a reciprocating movement
upon the top T portion 39 of the feed-bracket
27, its frictional contact upon the sides there-
of being governed by the adjustable gib 39,

the said slide by the stud 41, a movable jaw
42, fastened to the lever 40, a stationary jaw
118, fastened to the backing-lug 43, integral
with the said slide, a guide-bushing 44, hav-
ing a central bore of substantially the same
diameter as the wire and held rigidly within
the integral guide-lug 45 by a suitable bind-
ing-serew, an adjustable stop device, as the
adjusting-screw 46, threaded within the stop-
lug 47 and the check-nut 43, and a feed-re-
lease composed of the release-lever 49, stud
51, and lug 50. Feed-lever 28 and the grip-
ping-lever 40 are joined by the connection-
bar 52, the feed-lever end of the said bar be-
ing mounted upon the stud 53. That portion
of the gripping-lever 40 within the connection-
bar is rounded lengthwise, (see Kig. 4,) and

the collars 54 55 upon either side of said bar

are rounded from the center to the periphery,
thus allowing the end of said gripping-lever
to rock within the said bar.

The wire is presented to the feed mechan-
ism by passing it between the faces of the
stationary jaw 118 and the movable jaw 42
and then through the bore of the guide-bush-

ing 44. A continuous rotary movement is

imparted to the crank-plate 25 from the main
shaft 3 through the train of gears before de-
seribed, and a reciprocating movement is im-
parted to the slide 38 from the said crank-
plate through the feed-lever 28 and connec-
tion-bar 52. As the slide begins to move for-

- ward the wire is pinched between the faces

Within the slot 30

“a gripping-lever 40, rotatably secured upon

|
|

l

830,907

of the stationary and movable jaws through

the action of the gripping-lever 40, which
70

swings upon the stud 41.
wire is maintained throughout the entire for-

ward movement of the slide. Immediately
upon the beginning of the return movement

of the connection-bar the movable jaw upon a
wire, owing to the pull upon the opposite end

the gripping-lever is drawn away from the

of said lever by the said connection-bar. The

continued backward movement of the con-~
nection-bar swings the said gripping-lever
So

npon thestud 41 untilthesaid leveris brought
against the end of the adjusting-screw 46,
which limits the movement thereof, and

The grip upon the

throughout the balance of the backward

movement of the connection-bar the slide is -

carried with it. At the end of the stroke a

‘new grip is taken vpon the wire and the op-

erations continued as before. Itis desirable
thatthe friction of the slide 38 mpon the feed-

bracket should be greater than that of the

gripping-lever 40 upon the stud 41 in order
that the gripping-lever will swing upon its

oo

stud before the slide moves, thus enabling the

orip upon the wire to be released before the
slide begins its return movement.
plish this end, I have inserted the gib 39,

against one side of which bear a plurality of

serews 56 and by means of which I am able
to obtain any desired friction.

To accom-

95

By varying

the position of the adjusting-screw 46 within

the lug 47 the extent of the opening of the

jaws can be regulated, and by shifting the

friction of the crank-stud 33 upon the crank-
plate 25 any desired length of stroke for the -

feed-slide may be attained. -
In machines of this character it i1s fre-

quently necessary to stop the feed mechan-

ism instantly and before the entire machine

can be stopped, and to accomplish this pur-

1-:_:15_ e

pose the feed-release is devised, it being ap-

parent that by throwing the arm of the re-

lease-lever 49 into the path of the gripping-

lever the movement thereof will be so limited

that it will have no gripping action upon the -

wire, but will slide overit, and hence will not |

feed. Adjustable lengthwise upon the top

of the bed is the cutter-head 57, supporting
the cutter-slide 58, having the cutter S se-

IIK

cured to its forward end and the cam-roll 59

upon its rear end.

A depending lip 60 upon-
the under side of the cutter-head, which is fit-
ted into the groove 61, prevents lateral dis-

100

110

120 .

nlacement of thesaid head uponthebed,and
the elongated slots 62, bolts 63, and series of

tapped holes 64 codoperatein providing means
for the longitudinal adjustment of the said
head and for retaining it in any of its ad-
justed positions.
cutter-slide 58 by the cam 65, a shoe 66 being
inserted in the cam-face, as shown in Hig. 11,
the cam-roll 59 being held permanently

against the face of said cam by the actionof
the coil-spring 67, that is fastened at one end
to the cutter-slide and at the othertothecut-
ter-head. IHeld rigidly in the forward end of

125

Motion is imparted to the

130
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the cutter-head by the set-serew 70 is the cut- |
ter-bushing 69, preferably of hardened steel

and having a hole therethrough of substan-
tially the same diameter as the wire. Also
attached to the cutter-head 57 is the mech-
anism for holding the wire from being drawn
backward while the feed-slide 1s on the re-
turn portion of its stroke. This mechanism
comprisesalever71, fulerumed upon the stud
72, fixed in the integral lug 75, a cam 74 to
operate the said lever, a cam-roll 75, mounted
upon the rear end of said lever and resting
upon the face of said cam, a pressure-screw

76, threaded through the end of the said lever

and the check-nut 77, a fixed plug 78, and a
vertically-operated plunger 79, which receives
its downward movement thr ough the said
lever from the contact of the end of the pres-
sare-screw upon 1its head and its upward
movement from the coil-spring 30, as is ap-
parent from Kig, 11. ‘T'he completion of the
forward movement of the feed-slide and the
downward movement of the plunger 79 are
simultaneous acts, and the wire 1s held rigid
between the said planger 79 ard the plug 7S.
The pressure upon the wire is maintained
until the return stroke of the feed-slide is
completed, when the plunger is released, the
coil-spring returning it to its retracted posi-
tion and allowing the wire to be fed forward
another length. IFrom the cutter the wire
passes through a radially-moving guide 81
to the winding mechanism, the end of the
wire being brought abruptly against a stop
device to determine the length of wire for the
coll.

Referring to Figs. 8,
meral 82 desltrnates qtandard fastened to
the bed; 83, a sleeve held rigid within the said
standard between the integral collar 84 and
the jam-nut 35; 86, an antifriction-bearing
bushing; 87, a winding-pinion having a pe-
ripheral groove 33 near its rear end, and 89 a
stationary guide-tube which is secured within
the bore of the sleeve 83 by the set-screw 90
and through the center of which is a hole of
substantially the same diameter as the wire.
A continuous rotary movement is given the
pinion 87 by the spur-gear 93, fixed to the
shaft 3, and the intermediate gear 99, rotat-
ing upon the stud 100 in the standard 101
and which meshes into the saidspur-gearand
pinion, as shown. KEndwise movement of the
pinion 57 1s prevented by the cap 91, fastened
to the top of the standard 32 and having a
forked portion Y2 projecting downwardly
into the peripheral groove 88. A radial slot
93,0f the same width and depth as the wire, is
cut in theend of the guide-tube 89 (see Figs.
3, 9, and 13) from the central hole to the pe-
riphery, for a purpose hereinafter to be de-
scribed. In the face of the winding-pinion
87 1s the steel former 95, having a projecting
lug 96, the face of the lugand the end of the
ocunide-tube 89 which projects outward in
front of said pinion being substantially fiush
with each other. T'he radially-moving guide

, 10, and 13, the nu-

31 terminates at one end in a spherical head,
which operates within the concaved seat in
the end of the sleeve 33. The other end of
said guide abutsagainst the face of the cutter-
bushmn* 69 and i1s supported within a hole
havmn* rounded edges in the plate 97, which

18 fa,stened to the cutter by suitable screws.

Bolted to the bed adjacent to the winding
mechanism is the upright 102, in one side of
which operates the bending-slide 103, having
a cam-roll 104 upon its rear end operative
within the groovein the side of the cam 105,

A bending-block 106 is fastened to the for-

ward end of said slide, with its front portion
projecting outward therefrom and its side
face being in substantially the same plane as
the end of the guide-tube 89.

The meehamsm whichdeterminesthelen crth
of wire for the coil is called a ““stop” de-
vice and is shown in Figs. 1 and 7, wherein
107 represents the stop-rod; 108, the stop-arm,
which is adapted to be fastened upon the
rock-shaft 109 in any radial position by means
of thesplit hub110 and thescrew therein; 111,
the standard fastened to the bed of the ma-
chine and supporting the said rock-shaft; 112,
a collar made fast to the sald rock- shaft to
prevent endwise movement thereof; 113, the
rock-arm fixed to said rock-shaft and having a
laterally-projecting stud 114 at the outer end,
and 115 the rock-lever, which is fulerumed
upon the stud 116 midway of its length and
having an elongated slot 117 near the end of
one of its armms and itsother arm terminating

in a rounded lug which rides upon the face of

. c‘;

70

75

30

Q0

95

100

the cam 105. A portion of the peripheryof the

cam 105 is cut away to form the cam for the
stopdevice,asshown more particularlyin Fig.
7. Asthecam actuatesthe rock-lever115 mo-
tion is imparted to the rock-shaft through the
rock-arm 113, and the stop-rod 107, which is
fixed to the stop arm 108, 1s %hlfted In a ro-
tary path away from its normal position. The
rod 107 can be adjusted longitudinally within
the stop-arm 108 for various lengths of wire,

and by shifting the stop-arm from one end of

the rock-shaft 109 to the other a much longer
length of wire can be accommodated. A sta-
tionary stop will be sufficient and will answer

all of the purposes of this machine whenever
the length of wire used in the coilis less than

the length of the shank; but whenever these
conditions are reversed it is essential that a
stop should be used which will be in position
to determine the length of wire for the coil

before the same is made and which will be

removed when the finished article is pushed
out of the winding-head, it beingobvious that
if the shank is the longer the stationary stop
would prevent the same being released from
the winding-head.

The opelatlon of the machine is as follows:
The end of a continuous wire rod is first in-
serted between the faces of the jaws 42 118,

then through the bore of the guide-bushing -

44, between the plug 78 and the plunger 79,
and through the bore of the cutter-bushing 69

105

II0
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120
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‘and radially-movable guide 81. At this point

the machine is started and the feed mechan-
ism grips the wire and forces the wire already
in the machine through the guide-tube 89 un-
til it strikes the end of the stop-rod 107, Im-
mediately upon the completion of the forward
movement of the feed mechanism the plun-
ger 79 is brought down upon the wire and
holds the same stationary during the return
of the feed-slide, as before described, and
while the said feed-slide is upon the return
portion of its stroke the cutter mechanism is

operated, thereby cutting off the wire into the

proper predetermined len gths, which are sup-
ported within the radially-moving guide 81.

I am enabled by the use of the said moving
guide, one end of which travels with the cuat-
ter, to cut the wire into comparatively short
lengths, the lengths being pushed through
Lhe smd guide and windin fr-head by thelen Lrth
of wire immediately following. This is an
important feature of my invention and en-
ables me to operatethe cutting mechanism at
a point not too close to the winding-head, an
advantage of great value in this class of ma-
chinery. As soon as the end of the wire is

brought into contact with the stop-rod 107 the

bending-slide advances by means of the cam
105 and the bending-block bends the wire out-

side of the guide-tube §9 at a right angle to |

that portion of the wire within the said guide-
tube, as shown in Fig.13. The bend in the
wire is made within the slot 93, and that por-
tion of the wire already bent which is ad-
jacent to the bend is within the said slot.
The bent portion of the wire is now directiy
in the path of the projecting lug 96 upon the

former 95, which has a continuous rotary

movement, as before described, and as it
comes 1n contact therewith it winds thesame
around the projecting end of the guide-tube
89 until the wire length is exhausted and the
end of the wire is freed from the sald lug.
The article 1s now completed and the next
length of wire pushes it out of the winding-
head and 1t drops through the hole 1191n the
bed of the machineinto a receptacle conven-
iently placed to receive it.

In the bed of the machine, directly below
the face of the winding-head, a recess 120 is
made therein to provide clearance for the end
of the bent wire asitrevolves with the wind-
ing-pinion.

There are many minor changes and altera-
tions that ecan be made within my invention,
and I would therefore have it understood that
I do not limit myself to the exact construec-
tion herein shown and described, but claim
all that falls fairly within the spirit and scope
of my invention.

Having fullydescribed my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. In a winding mechanism the combina-
tion of thestandard 82,sleeve 83 secured there-
in, winding-pinion 87 having the former 95
fastened to the front face thereof, means for

to the bed of said machine, a

a statlonmy guide-tube 89 within the said

tially as described.

' rotating the said pinion, meais for prevent: :
mfrendwme movement of the said pinion,and =~
70
sleeve, all constructed and operatmgsubstan- o

9. In a machine of the character deseribed,
a feed device, means for rigidly holding the

wire during a portion of the movement of the
feed device, adjustable cut-off mechanism for
cutting the wire into lengths, a stationary
guide—tube, means for bending the wire pro-

jecting out from the front of said guide-tube

ataright angle thereto,and meansfor winding

the said bent portion in a coil about the said

| cuide-tube, substantially as deseribed. B
3. In a machine of the character described,

a winding mechanism having a central sta-ﬂ -

tionary ﬂ'lllde tube, means for feeding wire
lengths thr ough said tube, a stop device for

determining the length of wire projecting
from the Sa,lcl guide- tube means for bending

the prbjecting‘ wire at a rigcht angle to the
wire within the said guide-tube, means for

winding the-bent portion of the said wire

around the said guide-tube, and means for
holding that p01t1011 of the wire within the

ﬂ*mde-mlbe rigid during the winding opela-
tlon substantmlly as described.
4. In a machine of the character described,

a feed mechanism comprising a gripping de- _'

vice, a rotary crank-plate, means for con-
tinuously rotating said crank-plate, a
lever joined to said gripping device by a con-
nection-bar and imparting a reciprocating

95

feed- |

100

movement thereto through the operative con-

nection between the said erank-plate and said

feed-lever, and means for varying the stroke

of the said gripping device, substantially as
deseribed. |

5. In a machineof the characterdescribed,

a feed device comprising a slide 38, a fixed
jaw 118 secured to said slide, a gripping-lever
40 rotatably mounted upon said slide and car-

rying a jaw 42, an adjusting-serew 40 forde- -

termining the movement of said lever in one
direction, a release-lever 49 for limiting its
movement in the opposite direction, and
means for imparting a reciprocating move-

' ment to said slide, substantially as described.
6. In a machine of the character described,
in combination withagripping device and the

1;5.}.

feed-slide 38, of the feed-bracket 27 attached

journaled in the said bracket and carrying

feed-shaft 18

120

the crank-plate 25, spur-gears 19 and 20, in-

termediate shaft 21 and bevel-gears 23, for
rotating the said feed-shaft, feed-lever 28 piv-
otally secured at its lower end to the lever-
bracket 29 and having an operative connec-

tion with the said crank-plate whereby the o
upper end of said lever travelsin a path form-

‘ing an arc of a circle, and a connection-bar
130

52 joining the upper end of said lever and

the said gripping device, substantially as de-

scribed.

7. In a machine of the character described, ':

| the combination with the winding-head, of

80

o

105

110

125
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means for cutting the wire into lengths, a | angle to the said guide-tube and held within

ouide connecting the said cutting mechanism
with the said winding-head, the satd guide
partaking of the forward and backward move-
ment of the cutter at the cutter end and hav-
ing a ball connection with the said winding-
head, substantially as described. |

8. In amachine of the character deseribed,
a stop device comprising an adjustable stop
107 adjustably secured to a stop-arm 108, a
rock-shaft 109, cam 105, lever 115, and rock-
arm 1135 for moving the said stop 107 from its
normal position, at a predetermined time,
substantially as described.

9. In a machine for the purposes deseribed,
comprising in its construction, an adjustable
mechanism for feeding the wire, a cutter for
severing it into lengths, a radially-acting
ouide for conveying the said lengths from the
cutter mechanism to the winding-head, and
mechanism for coiling one portion of the wire
lengths about itself to form a flat coil, sub-
stantially as described. -

10. In a machine forthe purposesdescribed,
comprising in its construction, a rigidly-fixed
guide-tube, having a bore therethrough and
a radial slot in one end extending from the
sald bore to the periphery, means for feeding
wire lengths through said guide-tube, so that
the forward portion will protrude from the

front end thereof, a slide movable across the

end of said guide-tube whereby the project-
ing end of the wire length is bent at a right

the said radial slot, and a former having a
lug projecting therefrom and rotating In a
circular path about the said guide-tube, sub-
stantially as described.

11. Inamachineforthe purposesdescribed,
comprising in its construction, an intermit-
tent feed device, a cuftter for severing the

35

40

wire into lengths, a winding-head for coiling

a portion of the said wire lengths, means for
conveying the wire lengths from said cutter
to said winding-head, whereby the said wind-
ing-head may be separated from the said cut-
ter by more than one length of said wire, sub-
stantially as described.

12. In amachine forthe purposes described,
comprising in its construction, a winding-
head, feed mechanism for feeding the wire
lengths through said winding-head, an ad-
justable stop for determining the length of
wire projecting from the face of said wind-
ing-head, means for retaining the stop in a
fixed position until the wire length has been
determined and means for shifting the posi-
tion thereof out of the path of the wire-feed,
substantially as described. -

In testimony whereof I affix my signature
in presence of two witnesses.

G. FRANKLYN MATTESON.

YWitnesses: |
GEORGE E. HALL,
R. LESTER WILCOX.
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