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UNITED STATES PATENT OFFICE 

This invention relates to an improved method 
and machine for producing coiled wire bunches. 
It is especially adapted for coiling flat tinsel wire 
Such as is commonly used in bunches for clean 
ing utensils. But the particular product of the 
machine may be any kind where coils of wire are 
Wanted within the capacity of a machine operat 
ing on the same broad coiling principle as the 
present one. 
The improved method consists in colling one or 

more metallic wire strands, preferably flattened. 
into helical form and then winding the coiled 
wire into skein form under a tension sufficient to 
keep the coils stretched out. As the skein is 
formed the coils interlace, and when it is taken 
off the Winding reel the coiled wire contracts so 
that the coils interlock and at the same time the 
skein as a whole contracts into the hand-size 
bunch which is desired for the final product. 
The manner in which this is accomplished will 
appear from the description below. 
The improved machine utilizes the well known 

principle that a wire under tension when pulled 
Over the edge of a knife blade or a fairly sharp 
Corner will be given a tendency to coil into coils 
and will do so when the tension is released. Ma 
chines operating on this principle have heretofore 
been known and used. My improved machine 
as compared to prior art machines has the ad 
vantage in the new and useful details of ar 
rangement, construction, and mode of operation. 
These features will be apparent from a disclosure 
of the new machine in its preferred form and from 
the claims pointing out the improvements. 

Referring to the drawings 
Fig. 1. is an end view. of the left-hand half of 

the assembled machine; the other half would 
normally show at the right-hand side of line 
a-a, but is omitted because its parts are a mere 
duplication of those shown; 

Fig. 2 is a fragmentary top view of the ma 
chine of Fig. 1; 
. Fig. 3 is a fragmentary side view looking from 
the left of Fig. 1; 

Fig. 4 is an enlargement of a small portion 
of Fig. 2; w 

Fig. 5 is a section on line 5-5 of Fig. 4; 
Fig. 6 is a view looking from the left of Fig. 5; 
Fig. 7 is an enlargement of a small portion of 

Fig. 2; and 
Fig. 8 is an end view of the complete machine. 
The machine shown is what may be termed a 

"gang" machine, in that exactly the same op 
SS 

erations are carried on at a large number of . 
slightly separated places in the same frame. In 

this respect it is like a spinning frame. A de 
Scription of the general arrangement of the ma 
chine will first be given. 

Referring to Fig. 8, there are two sides to the 
machine, each a substantial duplicate of the 
other. The details of these sides are best shown 
in Figs; 1 and 2 and will be later described. The 
general arrangement includes the drive shaft 
for the left-hand side and the shaft for the 
right-hand side, the latter being driven from the 
former. Shafts f and f' are belt connected to 
shafts below (2 and f2' respectively), which in 
turn are belt connected to drive the series of 
wind-up reels conveniently located below the 
drive shafts, so that the speed of the wind-up 
reels will have a fixed timed relation to the speed 
of the coiling mechanisms driven by shafts f 
and f', as indicated. With this generally dupli 
cated arrangement on each side of the machine, 
the specific arrangement of the detail Series of 
coiling mechanisms and their mode of operation 
will be best understood from the enlarged views 
of Figs. 1 to 6. 
The drive shaft (Fig. 1) is driven by a pulley 

2 on the far end of the shaft which is belted to a 
motor. This drive shaft has keyed thereon a 
plurality of rubber faced rolls 3 arranged in 
spaced relation from one end of the machine to 
the other, see Fig. 2. The right-hand side of the 
machine is just the same, only the parts there 
are reversely arranged just as if the parts of Fig. 
1 were turned around 180 and slightly spaced 
from the central plane a--a of the machine from 
the parts shown to form the other side of the 
machine. 

Each roll 3 is provided with a companion foll 
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4 that is also faced with rubber. The rubber faces 
of rolls 3 and 4 are of the same density. Each 
roll 4 is mounted independently in bearings at 
the forked ends of an arm 5. Each arm 5 is piv 
oted independently as at 6 to the frame. Its han 
dle portion 7 extends outwardly at the side edge 
of the frame. A rod 8 on handle 7 extends up 
wardly through the frame and has an adjustable 
collar with a spring between it and the frame, to 
urge handle 7 upwardly and roll 4 into frictional 
driving contact with its companion roll 3. When 
handle T is pressed downwardly by the attendant, 
roll 4 is moved away from roll 3. Any one of the 
rolls 4 can be separated from its companion roll 
3 by pressing down on its handle without dis 
turbing the frictional engagement of any other 
pair of rolls. 
A series of wind-up reels , made up with arms 
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9, are mounted in the frame below the rolls 3 and I". 
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interior surface of the spool hole. 

2 
4. For each two sets of rolls 3 and 4, one wind 
up reel f f is provided. The number of wind-up 
reels in the whole machine is one-half the num 
ber of pairs of rolls 3 and 4. Each reel has a 
pulley to driven by a belt from shaft f2. 
latter is driven by belt connection from drive 
shaft f... A common curling rod in the form of a small 
round wire 4 is mounted horizontally at the top 
of the machine, see Fig. 2. It extends from one 
end of the machine to the other and immediately 
above the pairs of rolls 3 and 4. It is supported 
in position from an upwardly extending bracket 
arm 5 at each end of the machine, by means of 
a horizontal holder 6 bolted to these arms. 
A longitudinal slot fi (Fig. 5) divides the 

upper edge of the holder 6. The wire rod 4 
rests on the bottom 8 of this slot , best shown 
in Figs. 5 and 6. Wire rod 4 is held in extended 
position along the bottom 8 of the slot and is 
clamped against each end of its holder 6 by a 
screw and washer, as shown at the bottom of 
Fig. 7. 
Guide or cross slots 9 (see Fig. 6) are cut 

across the upper edge of holder 6. There are 
three slots 9 provided immediately above each 
pair of rolls 3 and 4. Any one of these cross slots 
19 may be used to guide material to the bite of 
the rolls below them. Cross slots 9 are much 
deeper than the longitudinal slot , extending 
well below its bottom 8, as is clear from Fig. 6. 
The curling rod 4 is supported in slot 

throughout its length except where it bridges 
slots 9, forming at each of these slots a short 
curling pin over which the wire to be curled is 
drawn. 
A spool holder 20 (Figs, 1 and 2) is mounted 

on the frame back of the series of rolls 3 and 4. 
A rigid spindle 2 is mounted on this holder and 
in position for its spool to unwind in line with 
each pair of rolls, one spool for each pair of 
rolls. The holder 20 and spindles 2 are set in 
inclined position. And a spool of wire 22 is 
placed on each spindle. 

Each spool 22 has its bottom in flat frictional 
contact with its holder 20, and the holder is 
faced with canvas strips for this contact. Rigid 
spindle 2 also has frictional contact with the 

The weight of 
the spool 22 against its stationary holder provides 
a drag on the spool's rotation whenever the Wire 
is pulled of the spool. 

Before starting the Operation of the machine, 
Supply spools 22 are placed on spindles 2, so as 
to rest on spool holder 20. Each spool is filled 
with a Supply of flat wire U. This wire is carried 
from the spool directly to and through a guide 
slot 9 (Fig. 5), bent over the curling pin formed 
by the portion of the wire 4, suspended across 
that slot, and down to a pair of rolls 8 and 4. 
The spool, its set of guide slots 9, and its pair 
of rolls 3 and 4 are all in substantially the same 
vertical plane. Roll 4 is moved out of contact 
with roll 3 temporarily, by pressing down on 
handle 7 to permit easy passing of the flat wire 
between the rolls. Two strands of flat wire are 
carried, one from each of two adjacent pairs of 
rolls 3 and 4, and tied on an arm 9 of a single 
wind-up reel below the rolls, see Fig. 3. When 
the flat wire from the desired number of spools 
is threaded to the machine in this manner, the 
power is turned on. 
In operation the fiat wire up is pulled upwardly 

from its supply spool directly to the curling pin 
portion 4. It is pulled downwardly around the 

The 
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curling pin, where it changes direction, and goes 
directly to the bite of and is fed between rolls 
3 and 4. In this pulling of the wire by rolls 3 
and 4 from the spool 22, a frictional drag against 
the rotation of the spool is set up at the Spool 
holder. This drag tensions the Wire up between 
its supply on the spool and the bite of the rolls 3 
and 4. The effect of this movement under ten 
sion and with a change of direction, over the 
curling pin, is to give the wire, a tendency to curl 
into coils. But the tension between the rolls 3 
and 4 and the spool 22 is always sufficient to 
prevent any actual curling of the wire above rolls 
3 and 4. The reel is rotated to take up the treated 
wire and wind it into skein form or loops. The 
peripheral speed of the reel arms 9 is arranged 
to wind up the treated wire under tension, but 
this wind-up tension is not sufficient to prevent 
curling of the wire below rolls 3 and 4, as in 
dicated in Figs. 1 and 3. It does curl into helical 
coils between the rolls and the reel. The wind 
up tension is sufficient, however, to keep the heli 
cal coils stretched out. In this tensioned condi 
tion two strands of the colled wire are wound 
into adjacent loops until enough is Wound to 
make up a single skein for a desired handful of 
coiled wire. The coils of each wire are Opened 
up enough to overlap in adjacent loops SO that 
they will interlock better when the winding ten 
ision is released. As will appear from Fig. 3, the 
arms 9 are located a substantial distance from the 
axis of the reel, so that when the reel is filled 
the thickness of material wound in skein form 
is relatively-thin. This presents the advantage, 
pointed out more in detail below, that there is 
not any great difference between the stretch 
given to the inner and outer turns. The skein 
will thus contract about equally throughout. Fig. 
3 illustrates clearly the relative thinness to which 
the body of the skein is wound, the distance be 
tween the outer surfaces of the arms 9 and the 
circumference of the circular head of the reel 
in the embodiment shown giving an approximate 
measure of the thickness of material built up 
when the reel is filled. 
When the reel S is thus filled, the machine 

attendant uses a pair of hand scissors to cut the 
wire below the rolls 3 and 4 and above the reel 

. He then grasps the skein that is tensioned on 
reel arms 9 and pulls it off the ends of the arms. 
The release of the tensioned skein results in its 
contraction. The skein pulls into a smaller COm 
pass or body than that in which it is wound. 
This helps to mat the coils in the bunch, with 
these coils for the most part interlocked, due to 
the winding tension which held them slightly 
stretched for interlocking purposes. After re 
moving one bunch of coils from a reel f, the 
attendant ties the loose ends of a pair of wires 0 
extending from the two sets of rolls 3 and 4 to 
the empty reel of that set for the machine wind 
ing of another bunch, 

It is not necessary to stop the machine to 
empty the reels by hand, or to replace an 
empty spool 22 with a full one, or to thread the 
flat wire D through the machine from spool to 
reel. But it is necessary for the attendant to 
watch for the time when each reel needs empty 
ing. It does need emptying many times before 
its supply spool is empty. And the attendant is 
depended upon to intermittently cut off by hand 
scissors, from the machine operation as the lat 
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2,121,527 
the bunch units produced from any and every 
Spool on the machine. 
The coiling machine consists in a series of coil 

ing and skein winding devices arranged on a 
common frame with a common driving mecha 
nism. Each coiling and skein winding device is 
a duplicate of that shown in the drawings. In 
the machine that I have built for use there are 
fifty combined coiling and skein winding devices 
(tWO coiling elements and one winding element 
in each device), all coordinated with a common 
drive and operated by common attendants. The 
machine as shown is planned to make up bunches 
of coiled wire for use as pads of abradant mate 
rial in cleaning kitchen utensils and other scour ing purposes. 
The arrangement of the plurality of coiling and 

reeling mechanisms and accessory devices, all in 
the manner shown and described, enables one to 
get a Very large production from the one ma 
chine. With this machine a single attendant can 
service the large volume of production with great 
convenience. By putting a counter on shaft 
the attendant can arrange the production so that 
he can take off the bunches formed on the reels 
when they are of the right weight and without 
stopping the machine. If he starts at one end 
to do this work, starting a new bunch as he takes 
off the finished one, he will get the machine in 
step with his take-off operations. As he takes 
a bunch off the reel he can hang it on the ad 
jacent handle and quickly service the machine 
from one end to the other. The whole operation 
is under his easy inspection at all times so if 
anything starts to go wrong he can quickly cor 
rect it. For example, he sees whether the wire 
is coiling properly as it travels from rolls 3 and 
A to the reel. If it is not, it may be due to lack 
of tension. He can put an annular weight on the 
spool Spindle to compensate for the loss of Weight 
in the spool as it empties and Correct the defect. 
If any wire breaks and whenever a bunch is cut 
off, it is exceedingly easy to thread the wire 
through the machine. All the attendant has to 
do is press down on handle and everything is 
Open for the threading operation without the 
least danger to the operator. 
One of the reasons that a wire coiling machine 

Operating on the curling edge principle is liable 
to turn out defective Work is due to the Wear of 
the Wire against the stationary curling edge. 
This Wearing away of the curling edge changes 
the character of the coils and ordinarily causes 
considerable expense in refinishing the edge. I 
have made a Special and improved curling edge 
arrangement. The single wire 4 is used as the 
curling edge for all the wire from the spools on 
One side of the machine. The Wire from each 
Spool may be applied for curling on any one of 
the three portions of wire 4 that straddle the 
three slots 9 in front of each spool, see Figs. 5 
and 6. When wire 4 is finally worn in all three 
portions so that it no longer gives good curling, 
the Worn wire, which is inexpensive, can be 
thrown away and a new one readily inserted in 
the holder 6. This construction with the easily 
renewable wire f4 as the curling edge saves a 
lot of expense. 
The arrangement shown of curling the wire 

under tension, partially releasing the tension to 
permit the coils to form and reeling up the wire 
into tensioned skeins, gives an advantage in pro 
duction. For example, bunches of coiled wire 
are wanted in which the coils are effectively in 
terlocked and matted together to retain the 

3. 
bunched form. Where the mode of operation is 
as I have described it, with a properly fixed time 
relation between the driving means for the coil 
ing mechanism and the driving means for the 
wind-up reels, the tension on the coils is only 
partially released and the loops are wound with 
the coils 'opened up enough to overlap with ad 
jacent coils. The bunch is formed in this way 
and then when the bunch is taken off the reel, 
the rest of the tension is released, whereupon the 
coils all act under the tendency to come closer 
together or close up. This action has the effect 
of trapping overlapping coils in that position 
which gives an improved “mat' of tangled coils 
in the bunch. 

It will be noted that by winding the tensioned 
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curled strand into skein form and then permit- . 
ting it to contract by its inherent elasticity into 
a hand-size bunch several advantages result as 
compared with winding the Strand directly into a 
form more nearly approximating the hand-size 
bunch which is desired as the final product. The 
bunch is more serviceable if it is compact and is 
held in this compact form by the inherent ten 
sion of the curled strand. At the same time it is 
desirable to permit some stretching of the bunch 
to assist in cleaning it after use without causing 
any looseness in any part of the Wound strand. 
if the required amount of curled strand were 
wound directly into the form of a hand-size 
bunch there would be a very material difference 
between the radius and therefore the circumfer 
ence of the inner and outer turns, and thus a 
large difference in the tensions imparted to these 
turns would result unless a complicated variable 
speed drive were used. Any such large difference 
in tension would have undesirable effects. The 
inner turns being under a lesser tension than is 
desirable (unless the outer turns were stretched 
so much that their curls were largely straight 
ened out), there would be a less firm interlock 
ing of the curls and a tendency for these inner 
turns to become separated from the bunch dur 
ing use. This would be particularly noticeable 
if the bunch were stretched out for cleaning. 
There would also be a less firm interlocking of 
the outer strands on account of their being held 
stretched by the bunch and nqt being permitted 
to spring back into their natural condition with 
the curls closely spaced. 
These difficulties are avoided, and an improved 

bunch obtained, by winding the bunch initially 
in skein form and then permitting it to contract 
into the desired size. The skein being of a rela 
tively large diameter has a fewer number of 
turns to accommodate the amount of material 
necessary to make the bunch, and there will be 
comparatively slight difference in radius and 
therefore in circumference between the inner 
and the outer turns. By the use of a very Sim 
ple wind-up driven in timed relation to the de 
livery of the curled strand the strand can be 
tensioned substantially uniformly throughout its 
length and a substantially uniform Spring-back 
allowed to all of the turns. Where the bunch is 
wound initially in substantially its final size there 
Will be a relatively small spring-back through 
out its mass, but where it is wound initially in 
skein form the spring-back can be increased 
while keeping a more uniform tension on the 
curled strand throughout the bunch. 

Having disclosed my improved machine in the 
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form preferred for production purposes, I claim: 
1. In a wire curling machine of the kind in 

which wire is drawn over a curling edge under 75 
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4. 
tension to give it a tendency to curl and then 
released to form coils, the combination of an 
aligned series of separate curling mechanisms, 
a common curling edge in the form of a small 
wire over spaced portions of which the separate 
mechanisms draw wire to be treated under ten 
sion, a holder for supporting the curling edge 
wire in rigid position adjacent each of its spaced 
portions used for curling, and means to remov 
ably hold said Wire in the holder. 

2. The combination of claim 1 and said holder 
constructed with a longitudinal slot in which 
the curling edge wire is held on the bottom and 
transverse slots deeper than the longitudinal slot 
arranged to Suspend the curling edge wire at its 
Spaced portions used for contact of the wire to 
be curled. 

3. In a wiring curling machine of the kind 
described, a curling edge, drawing rolls to drag 
wire under tension over the curling edge, a 
wind-up reel and means to drive the drawing 
rolls and wind-up reel at such relative speed as 
to partially release the wire tension between the 
rolls and reel to form coils that still have tension 
to keep them further apart than they otherwise 
would be and to wind the coiled wire in this 
condition. - 

4. In a wire curling machine of the kind de 
scribed, a curling edge means, drawing rolls to 
drag a pair of wires under tension over said 
means, a single reel to receive the pair of wires 
and wind them up as a bunch of adjacent loops 
and means to drive the drawing rolls and reel 
at Such relative speed as to partially release the 
wire tension between the rolls and reel to form 
coils that still have tension to keep them further 
apart than they otherwise would be after the 
Curling edge operation and to wind the pair of 
coiled wires in the same bunch under these con 
ditions whereby when the bunch is taken from 
the reel they mat more firmly together. 

5. In a wire curling machine, a frame having 
a drive shaft adjacent one top side, a series of 
rolls thereon, a Second series of rolls spring 
mounted to press into contact with the first series 
and form a series of pairs of drawing rolls along 
one top side of the machine, curling edge means 
located slightly above said series to serve said 
pairs of rolls, an inclined spool holder in back 
of said rolls having an inclined Spindle for each 
pair of rolls, the rolls, curling edge means and 
Spool holder being arranged in triangular rela 
tion whereby wire may be fed for curling from 
spools on the holder over a sharp angle at the 
curling edge and drawn by said rolls all in short 
easily reached paths at the top side of the ma 
chine. 
- 6. In a wire coiling machine a frame, a pair 
of drawing rolls mounted at the top side edge, 
a driving shaft holding one roll parallel to said 
edge, a lever pivoted on the frame and having 
end bearings to hold the other roll, a spring 
normally pressing the latter roll into contact 
with the drive roll and with the roll axes in sub 
stantially the same horizontal plane So the bight 
of the rolls is in substantially a vertical plane, 
said spring pressed roll being on the outer side 
and its lever forming a handle sticking out from 
the side of the machine to separate the rolls 
when desired, a curling edge means mounted in 
substantially the same vertical plane as the bight 
of the rolls and slightly above the latter, a spool 
holder for a wire spool to feed directly to and 
over the curling edge to the bight of the rolls 
making a sharp angle over said edge, said spool 

2,121,537 
holder being located on the frame a slight dis 
tance back of the drive roll, the rolls, curling 
edge and spool holder all located at the top side 
of the frame within reach of an attendant with 
out change of position. 

7. The combination of claim 6 and a wind-u 
reel driven in timed relation to the drive rolls, 
said reel being located slightly below the drive 
rolls and being also in reach of the attendant 
without changing his position for reaching the 
other elements of the combination. 

8. The combination of claim 6 and a Series 
of similarly mounted rolls spaced along the top 
edge of the frame, all having a common curling 
edge means and spool holder for spools to Serve 
the rolls. 

9. The combination in a wire coiling machine 
of the kind described, a rectangular table frame, 
sub-frames one overhanging each side edge of 
the main frame, each said sub-frame having 
mounted on its top side at each of many slightly 
spaced stations a pair of wire drawing or ten 
Sioning rolls, one of which is readily moved out 
of contact with the other and forming their 
bight in a vertical plane, a common curling edge 
means mounted in Said vertical plane and ex 
tending transversely and slightly above the bight 
of all of said rolls on the sub-frame, a spool 
holder to serve for spools, one to feed each pair 
of rolls, said holder being mounted slightly back 
of the sub-frame and on top of the table Well 
below the curling edge means, all constructed 
and arranged for an attendant to reach all parts 
of the curling mechanism associated at a single 
station without change of position. 

10. The combination of claim 9 and a series of 
wind-up reels mounted just below each sub-frame 
and having a timed driving means with relation 
to the speed of the drawing rolls so that the 
wire being coiled will be wound up at less ten 
sion than that required to curl it by said curling 
leanS. 
11. The combination in a wire colling machine 

of an aligned series of wire coiling mechanisms 
for coiling a series of separate strands, a Com 
mon driving means for said mechanisms, a se 
ries of wind-up reels arranged to form separate 
bunches of coiled wire as delivered from the coil 
ing mechanisms, a common drive means for the 
wind-up reels, means to maintain a fixed timed 
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relation between the speeds of said two com 
mon driving means whereby the reels will hold 
the coils of the strands under tension and spaced 
far enough apart in the Wind-up operations to 
help interlock the coils in the bunches when the 
latter are taken off the reels and their wind-up 
tension is released in such bunches. 

12. The method of forming a flexible and re 
silient hand-sized bunch from a coreless helical 
ly curled metallic strand, which comprises sup 
plying the curled strand at a substantially steady 
rate, winding the curled strand at a substantial 
ly constant rotative speed into the form of a 
skein of sufficient diameter to contain the ma 
terial for a hand-sized bunch without substan 
tial difference in tension between the inside and 
outside turns, maintaining the curled strand dur 
ing winding under a tension sufficient to hold 
its curls opened out so that the curls in adja 
cent layers and turns will interengage when 
wound and when the skein is released will inter 
lock to unite the skein into an integrated whole, 
the tension with which the skein is wound be 
ing sufficient to cause the skein as a whole when 
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released to contract into a hand-sized bunch 75 
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With the central opening of the skein substan 
tially closed, and releasing the skein from ten 
sion to permit the formation of a hand-sized 
bunch by contraction of the skein as a whole. 

13. A machine for forming a flexible and re 
silient hand-sized bunch from a coreless heli 
cally curled metallic strand, which comprises a 
wire curling device supplying curled wire at a 
Substantially steady rate, a reel with One end 
free for removal of a skein therefrom and of 
sufficient diameter to contain the material for a 
hand-sized bunch without substantial difference N--in circumference between the inside and out 
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side turns, means for rotating the reel at a 
substantially constant rotative speed so related 

S 
to the speed with which the strand is supplied 
as to impart to the curled strand a substan 
tially constant tension sufficient to hold its curls 
opened out so that the curls in adjacent layers 
and turns will interengage when wound and when 
the skein is released will interlock to unite the 
skein into an integrated whole, the tension so 
imparted to the curled stand. by the relative 
speeds of the curling device and the reel being 
sufficient to cause the skein as a whole when re 
leased by removing it over the free end of the 
reel to contract into a hand-sized bunch with 
the central opening of the skein substantially 
closed. 

GEORGE L. MASON. 
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