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This invention relates to an autodo?ing method and 
apparatus in a lap machine for preparing laps during the 
combing step in which upon completion of the windup 
of a lap, the several dof?ng operations consisting of the 
pushing out and taking off of the full lap, the supplying 
of a new lap spool, the cutting off of the lap and the 
start of the .windup are carried out in a very short time 
without stoppage of the machine during these operations. 
More particularly the invention relates to the autodo?ing 
of laps in a lap machine which operation is carried out 
by an integrally conneced series of operations consisting 
of raising and lowering of racked arms, swinging of a 
spool conveying device, pushing out of a full lap, clasping 
of a new spool by the lap disc plates, cutting off of the 
lap, and taking off of the full lap. 

Namely, above the racked arms with rise and fall while 
clasping the two ends of the lap windup spool that press 
ably contacts the upper surfaces of two ?uted lap rollers 
of the lap machine and rotates in accompaniment there 
with there is provided a spool magazine whose inclined 
and opened end connects with a spool conveying device 
with an arm intervening. When the windup of a lap is 
completed, the spool conveying device being swung with 
this arm pushes out the full lap, and simultaneously the 
lap disc plates provided at the upper ends or the racked 
arms clasp a new spool. Then as the racked arms descend 
and press the spool to the upper surfaces of the ?uted 
lap rollers a lap cutting off device provided between one 
of said rollers and a pair of calender rollers cuts off the 
lap which cut-off end is then wound onto the new spool. 

In the lap machine presently being used, the full lap 
wound up on a spool between a pair of juxtaposed lap 
rollers is taken off and a new spool is inserted in its 
stead after the machine is stopped once, the full lap being 
taken off manually, after which a new spool while being 
held manually is inserted between the lap disc plates to be 
clasped therebetween. Then after having lowered the 
racked arms to press the spool onto the upper surfaces 
of the lap rollers, the lap is cut manually and the cut end 
is wound on to the surface of the spool by hand. After 
having thus completed the preparation for carrying out 
the next winding up operation, the machine is again put 
into operation. However, recently studies have been made 
to automatically take off, i.e., doif, the full lap from a 
lap machine. Even in this case too, the method employed 
is that in which the lap machine is stopped once and the 
full lap is automatically taken off, after which a new 
spool is inserted in its stead and the lap machine is again 
operated. However, in this case, only the steps of taking 
off of the full lap and inserting of a new spool in its stead 
which had been performed by hand hitherto, as described 
hereinbefore, is automat-ized. Hence, in this case also, as 
with the case of the fully manual method, the loss in 
time resulting from the stoppage of the machine for taking 
off the full lap and inserting a new spool cannot be 
avoided, and thus no improvement in e?iciency from the 
standpoint of machine operation can be had. Accordingly, 
the taking off of a full lap and the replacement thereof 
with a new spool becomes a subject of investigation. How 
ever, in this case, unless the timing of the aforesaid taking 
off and inserting of the spools is right, either piling up 
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of the lap occurs, or the cut-off ends become easily 
wrinkled or turned so as to adversely affect the subse 
quent processing steps. 

In the present invention all of these shortcomings have 
been overcome, and as described hereinbefore, the taking 
off of the full lap, supplying of a new spool and cutting olf 
of the lap are automatically carried out efficiently while 
maintaining coordination between each of the foregoing 
operations. 

It is an object of the present invention to provide a 
method as well as an apparatus in a lap machine compris 
ing an automatic spool supplying means in line with a 
spool magazine. Another object of the invention is to 
provide a method as well as an apparatus for automatically 
clasping the spools of the aforesaid lap machine. A still 
another object of this invention is to provide a method 
and an apparatus for automatically cutting off the lap in 
the foregoing lap machine as well as for automatically 
winding the lap onto the newly supplied spool. A further 
object is to provide a method as well as an apparatus for 
automatically taking oh? the full lap from the foregoing 
lap machine. 
A still further object of the present invention is to 

provide a method as well as an apparatus for automatically 
carrying out the several operations consisting of the fore 
going automatic spool supplying means, the automatic 
spool clasping means, the automatic lap cutting off means 
and the automatic means of winding the lap onto the 
new spool and the automatic full lap taking off means while 
maintaining coordination between the foregoing operations 
without the need for stopping the operation of even a 
part of the machine. 
As is apparent from the foregoing and other objects, 

this invention has as its gist the union of the several parts 
as disclosed in the speci?cation and comprehended by the 
accompanying claims. 
The features of this invention will be understood by 

having reference to ‘an embodiment thereof as illustrated 
in the accompanying drawings; in which: 

FIG. 1 is an overall side elevation of an apparatus as 
employed in the method of the invention; FIG. 2A is a 
descriptive drawing of the operation of the essential parts 
of FIG. 1, illustrating the instance when the full lap is 
taken off and simultaneously a new spool is about to be 
supplied to the upper end of the racked arms; FIG. 2B 
shows another embodiment shown in FIG. 2A; FIG. 3 is 
a view similar to FIG. 2A in that it is a descriptive draw 
ing of the operation of the essential parts of FIG. 1, ex— 
cept that it illustrates the state wherein the racked arms 
are descending after having been supplied a new spool; 
FIG. 4 is a perspective view of the swing plate and hinged 
portion of the spool conveying device; FIG. 5 is a side 
elevation in section of the spool clasping means ‘at the top 
of the racked arms taken along line V~V of FIG. 3; FIG. 
6 is a side elevational view of the essential parts of the lap 
cutting-off means; FIG. 7 is a descriptive drawing of the 
operation of the essential parts of FIG. 6, illustrating the 
state in which the lap has been cut-off; FIG. 8A illus 
trates the electric circuit for carrying out the automatic 
coordination of the interrelated elements of this invention; 
and FIG. 88 illustrates another embodiment of the cir 
cuit shown in FIG. 8A. 

In one example of an embodiment, when described with 
reference to the drawings, 1, 1' of FIG. 1 are ?uted lap 
rollers, and 2 are the racked arms for the lap having at 
its lower end a rack 3 in engageemnt with a pinion 4, 
and to which the movement of a piston is transmitted to 
racked arms 2 for the lap by means of hydrodynamic and 
?uid pressure (hereinafter to be referred to as ?uid pres 
sure) with a rack 7, which is a piston rod 6 in cylinder 5 
having teeth cut thereon and a pinion 8 intervening. To 
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the rear of the ?uted lap roller 1' (the direction in which 
the lap is taken off) there is pivotally mounted at the tip 
11 of a lever 10 an auxiliary roller so as to be freely ro 
tatable. The ?uted rollers 1, 1' and the auxiliary roller 
9 are driven by means of a suitable transmission means at 
the same peripheral speed in the direction indicated by 
arrow s. The base of lever 10 is ?tted to a shaft 12 car 
ried in bearings (not shown) provided in the two sides of 
the frame, while that part in about the middle of lever 
10 is coupled with a pin 15 to a ?uid pressure-actuated pis 
ton rod 14 of cylinder 13. Thus, the auxiliary roller 9 
is made to turn with shaft 12 as its axis by means of the 
action of cylinder 13. Between the auxiliary roller and 
the ?uted lap roller 1’, rotatably mounted to a shaft at the 
tip of lever 17, which constitutes a bent and extended 
portion of lever 10, is a taking-off roller 16 having the 
same width as the auxiliary roller but of a smaller diam 
eter than said auxiliary roller, which by means of the 
action of the aforesaid cylinder 13 turns together with 
said auxiliary roller within a given arcuate range with 
shaft 12 as the axis. 
Mounted above the ?uted lap rollers 1, 1' are a spool 

magazine 18, a spool shooting guide 19 and a spool con 
veying device ‘20. At the inclined outlet 21 of the spool 
magazine 18 there is pivotally mounted at 21’ a stopper 22 
together with a lever 32 while that part forward of this 
becomes the upright portion 19’ of the spool shooting 
guide 19. At a bottom outlet 23 of the spool shooting 
guide 19 there is also pivotally mounted at 30' a stopper 
24. The base of the spool conveying device 20 is os 
cillatably journalled in bearings 25 by means of shaft 26 
together with a lever 27. This oscillatory movement of 
the spool conveying device 20 is coupled to stopper 24 
with a link mechanism 27, 28, 29 intervening and further 
to stopper 22 with a link mechanism 30, 31, 32 interven 
ing. A lever 33, which is that part of lever 27 bent and 
extending beyond shaft 26, at its tip is connected to one 
end of a bell crank 34 with a pin 35, the other end of the 
bell crank 34 is connected with a pin 38 to a piston rod 
37 of cylinder 36 actuated by ?uid pressure, and the base 
of the bell crank 34 is supported in bearings 39. Thus, 
the spool conveying device 20 is rotated by means of the 
action of cylinder 36. The action of cylinder 36 is 
further coupled to stoppers 22 and 24 by means of the 
above-described two sets of link mechanisms. 

In FIG. 2B is shown a modi?cation of this spool supply 
ing means. According to this method, as shown in the 
?gure, by means of the rise and fall of a piston rod 91 of 
cylinder 90 which is actuated by ?uid pressure the stopper 
22 opens and closes through the link mechanism 30, 31, 
32 whose lever 30 turns around axis 30' as the center to 
hereby supply a new spool to the spool conveying device 
20 immediately prior to its swing (hereinafter to be re 
ferred to as the “immediately-prior-to swing” supplying 
method). - 

Spool conveying device 20 is of arcuate shape, and as 
shown in FIG. 4, its tip is bent to constitute a spool stop 
20’, and to the tip thereof in which is provided a pin 
41 is ?tted a bent plate 40 wit-h a helical spring 42 coiled 
around said pin permitting the opening and closing of 
said bent plate 40 with an arc, thus making it possible to 
hold spool P1 between spool conveying device 20 and 
bent plate 40. As shown in FIG. 5, the top ends of 
racked arms 2, 2' for the lap are provided with shafts 43, 
43' slidable at right angles to said arms, and to these 
shafts 43, 43’ are mounted rotatably lap disc plates 45, 
45’ having bosses 44, 44’ facing each other. The bosses 
44, 44’ are tapered and hence adapted to coincide axially 
with the inner rims at the entrance of tubular-shaped 
spools which are also correspondingly tapered. Thus, 
when the shafts 43, 43' are moved inwardly toward each 
other, the spool becomes clasped between the lap disc 
plates 45, 45'. Provided at the ends of the shafts 43, 
43' opposite from the aforesaid bosses of lap disc plates 
45, 45’ are pistons 46, 47 in cylinders 48, 49, respectively. 
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The diameter of piston 46 and the inside diameter of 
cylinder 48 are made slightly greater than the corre 
sponding diameter of piston 47 and inside diameter of 
cylinder 49. Further, the inside diameter of cylinder 43 
nearest the arm 2 is made slightly smaller by forming a 
step 50, this slightly smaller diameter coinciding with 
that of the smaller cylinder 49. Projectingly provided at 
the middle of the outer ends 51, 52 of each of the cylin 
ders are sidepieces 53, 54 which are provided with ball 
bearing-?tted rollers 55, 55’ adapted to rollingly move 
along the insides of guide rails 56, 56' provided projecting 
outwardly from the frame. 
As illustrated in FIGS. 1 and 6, forward of ?uted lap 

roller 1 (the direction from which the lap is supplied) and 
there-above a shell roller 57 is disposed in pressing con 
tact with said ?uted lap roller to rotate in concomitance 
therewith. A lap guide plate 58 is provided, which in 
clines forwardly from the underside of said shell roller, 
and above said plate a nipper plate 60 is pivoted at its 
base, together with a lever 66, to a transverse shaft 59, 
the lower end 61 of the nipper plate being so disposed 
that it can be brought into abuttable contact with, or re 
tracted from, the full extent of the width of the upper 
surface of plate 58. Furthermore, an attachment plate 
62 of a great coe?icient of friction such as a rubber plate 
is adhered to its lower surface 62 which comes in con 
tact with plate 58. On the other hand, to a shaft 63 
disposed below plate 58 and in parallel with the fore 
going shaft 59 are arms 64 whose tips are curved and 
pivotally mounted at their bases, together with a lever 
67. A nipper roller 65 is rotatably ?tted to said arms 64 
at its ends and so adapted that said nipper roller 65 can 
be brought into contact with, or retracted from, the for 
ward face of the aforesaid shell roller 57, said nipper 
roller 65 being made to rotate in concomitance with said 
shell roller 57 by means of friction when in contact 
therewith. As the aforesaid levers 66, 67 are coupled 
with a connecting rod 68, nipper plate 60 and arms 64 
are so adapted to move in cooperation with each other. 
Moreover, the nipper plate 60 and lever 66, and the arm 
64 and lever 67 are so adapted to turn as integrated com 
ponents with shafts 59 and 63, respectively, as axes. 

Further, as shown in FIG. 1, a lever 69 is pivotally 
mounted on shaft 59 rigidly with respect to the lever 66 
and nipper plate 60, the tip of said lever 69 being en 
gaged with a piston rod 71 of cylinder 70 actuated suit 
ably with air pressure to thereby transmit the action of 
cylinder 70 to the aforesaid nipper plate and also to arms 
64 via the above-described link mechanism. Lap L is 
delivered from the upper and lower calender rollers 7, 
73 superposedly disposed to the front and supplied to the 
top of plate, from where it travels over nipper roller 65 
and shell roller 57 to then be wound upon spool P be 
tween the lap rollers 1 and 1’. 

FIG. 8A illustrates the electric circuits for operating 
the hereinbefore-described machine. In the ?gure, 
Ls-1—Ls—4 are limit switches which ‘operate momen 
tarily; Ms, the microswitch; R1, R2, the auxiliary relays, 
the contact points R’l, R'2 closing when the relays are in 
operation while R"1, acting contrary to R',, closes when 
R1 is not in operation. T1 is the time delay relay whose 
contact point T’1 remains closed when T1 is not operating. 
MV1—MV4 are the magnetic valves which correspond re 
spectively with those shown in FIG. 1. X is the alarm 
signal; S1, S2, the hand-operated switches; and Pb, the 
push button. 
The functioning of the combination, constructed as 

hereinbefore described, when described in detail with re 
spect to the relationship between the electric and ?uid 
pressure elements, is as follows: When the spool P is 
winding up the lap L, the ?uid pressure is made to act in 
the direction indicated by the upwardly pointing arrow of 
the magnetic valves. In other words, since in cylinder 5 
the pressure is acting on chamber A, the racked arms are 
pushed downwardly, with rack 7, pinions 8, 4, and rack 3 
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intervening. Hence the spool P is brought into pressing 
contact frictionally with lap rollers 1, 1’ rotating in the 
direction indicated by arrow s and winds up the lap L. 
On the other hand, since air pressure is being applied to 
the A’, A” parts of cylinders 48, 49, respectively, of the 
racked arms 2, 2', spool P is clasped tightly by means of 
the lap disc plates 45, 45’. Further, since in cylinder 13 
the ?uid pressure acts from above, the auxiliary roller 9 
and taking-off roller are swung away from fluted lap 
roller ll’, whereas in cylinder 36 the air pressure acts from 
below thereby maintaining at its raised position the spool 
conveying device holding spool P1 to be inserted next, 
as well as holding spool P2 to be inserted after P1 has been 
wound up, by means of stopper 22 at the end of the spool 
magazine. On the other hand, as the ?uid pressure acts 
on cylinder 70 from above, the nipper roller 65 contacts 
the shell roller 57 and rotates so as to facilitate the travel 
of the lap while the nipper plate 60 is retracted from the 
guide plate 58. As the chain sprocket 74 ?tted on the axle 
of the bottom calender roller '72 and the chain sprockets 
75, 75' respectively ?tted on the axles of said ?uted rollers 
1, 1' are surrounded by chain 76 engaged transmissibly 
thereamong, the pair of ?uted lap rollers are rotated at 
a constant speed in the direction of an arrow s. Further, 
chain sprocket '77 ?tted on the axle of roller 1’ and chain 
sprocket '79 ?tted on a rotatable axle of a gear wheel 80 
arranged between said sprocket 77 and auxiliary roller 
9 are also transmissible by chain 78 engaged therebetween. 
Moreover, between a gear wheel 82 ?tted on the axle of 
the auxiliary roller 9 and a gear wheel 80 ?tted on the 
axle of said support 79 is provided transmissibly there 
between with an intermediate gear wheel 81 ?tted on the 
axle 12. 
When the lap has been wound up on the spool to the 

required amount, limit switch Ls~1 which is included in 
the yardage meter mounted on an axle of ?uted lap roller 
ll’ (not shown), detects the predetermined size of the lap 
winding and functions momentarily by means of a detec 
tion mechanism (not shown) to operate relay R1 and 
close the contact R’1. Since this closes the circuit of the 
magnetic valve MV'l, the direction of ?uid pressure is 
reversed by means of the magnetic valve MVl. Namely, 
as the ?uid pressure will act on chamber B of cylinder 5, 
in contrast to what has been described before, the racked 
arms are raised by means of rack 7, pinion 8, pinion 4 
and rack 3. Although ?uid pressure also acts at the same 
time on the B’ and B” parts of cylinders 48 and 49, 
respectively, inasmuch as the capacities of cylinders 48, 
49 are considerably smaller than that of cylinder 5, the 
?uid pressure acts on cylinders 48, 49 slightly in advance 
of the ascending movement of the racked arms to slidably 
move the shafts 43, 43' outwardly, thereby opening the 
lap disc plates 45, 45' to release their clasp on spool P 
and free the same above the lap rollers 1, 1’. Further 
more, as R'l is closed, magnetic valve MV4 also functions 
whereby the action of the ?uid pressure of cylinder 13 is 
also reversed. Hence, the piston rod 14 is pushed up and 
the auxiliary roller 9 and taking-off roller 16 are swung 
around towards the ?uted lap roller side and is positioned 
to receive the full lap L’ which has been pushed out. 

Spool magazine 18 provided above the ?uted lap rollers, 
at its inclined outlet 21, has the tip 22’ of stopper 22 po 
sitioned along the direction coinciding with the bottom of 
the spool magazine, if prolonged. This, together with 
the upright portion 19’ of the spool shooting guide 19, 
stops spool P2. On the other hand, the spool conveying 
device 20 holds spool P1 to be fed next by means of its 
bent portion 20’ and bent plate 40. Since the upper sur 
face of the foregoing guide 19 is wetted in advance, the 
outer periphery of the spools are moistened when passing 
thereover. When the racked arms 2, 2' rise as the rack 
pinion 4 rotates clockwise, a cam 83 ?xed on the shaft of 
said piston rotates also clockwise (FIG. 1). Immediately 
after the racked arms reach a point close to their maxi 
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mum elevated point, cam 83 will push the limit switch 
Ls-Z so that the limit switch may detect the ascent of 
said racked arms, relay R2 operates to close contact R'z 
thereby closing the circuit which contains the magnetic 
valve MVZ. As a result, magnetic ‘valve MV2 operates to 
reverse the air pressure acting on cylinder 36, and thus 
since piston rod 37 descends, the spool conveying device 
20, with the intervention of bell crank 34 and lever 33, 
swings in the direction indicated in FIG. 1 by arrow u 
and while pushing out the full lap L1 from the upper sur 
faces of lap rollers 1, 1' to the side where the taking-off 
roller and auxiliary roller are located, conveys the new 
spool P1 carried at the tip of the conveying device 20 to 
a point, as shown in FIG. 2, coinciding with the location 
of the axis of the lap disc plates 45, 45' when the racked 
arms 2, 2’ reach their maximum elevated points. By this 
time, the full lap has reached its stopped position, where 
the winding of the lap being delivered is continued since 
the auxiliary roller 9 is being driven at the same peripheral 
speed as that of the ?uted lap roilers. 
As the base of the spool conveying device 20 is 

pivotally mounted on shaft 26 together with the base of 
lever 27, it is adapted to turn together with the link 
mechanism 27, 28, 29 having axes 26, 30' and the link 
mechanism 30, 31, 32 having axes 30', 21'. Hence, the 
stopper 24 and the link-connected stopper 22 are rotated 
when the spool conveying device 20 makes a swinging 
movement. When upon rotation the tip of stopper 22 
is turned down, spool P2 is allowed to drop down into the 
spool shooting guide 19. At the same time, the other 
end 22' of stopper 22 prevents the next spool P3 from 
dropping into the spool shooting guide 19 from magazine 
18. Since stopper 24 is rotated so as to be positioned 
along the direction coinciding with the bottom of the 
spool shooting guide 19, if prolonged, spool P2 which has 
dropped into the spool shooting guide 19 is checked here 
and prevented from falling further. 
When the racked arms 2 reach their maximum elevated 

point, the spool conveying device 24} is swung to complete 
its pushing out of the full lap in the direction indicated by 
arrow 2, and a new spool P1 is brought in a position coin~ 
ciding with the axis of the lap disc plates 45, 45', limit 
switch Ls—3- attached to the frame is pressed by the tip 
of the lever 33, said limit switch is switched to C-No 
by means of a suitable detection device (not shown). 
When the limit switch Ls~3 is switched as above, the 
circuit of the magnetic valve MV1 opens and simul 
taneously the time delay relay T1 is operated. With the 
reversion of the magnetic valve MV1 to its former posi 
tion, the direction of the air pressure of cylinders 48, 49 
are reversed and introduced into A’ and A" portions, re— 
spectively, to thereby move the lap disc plates 45, 45’ in 
wardly towards each other so that the bosses 44, 44’ 
become ?tted in the holes at the two ends of the new 
spool P1 (P has already been pushed out by this time) 
conveyed by the spool conveying device 20, thus accom 
plishing the clasping of the new spool P1 between the lap 
disc plates 45, 45'. In this instance, since the inside di_ 
ameter D of the A’ portion of the cylinder 48 is made 
slightly larger than the inside diameter d of the A” por 
tion of cylinder 49, the inward pressure exerted by lap 
disc plate 45 is greater than that of lap disc plate 45’. 
Further as the inner wall of cylinder 48 is provided with 
a step 50, the inward movement of lap disc plate 45 is 
checked at this stepped portion. Therefore, inasmuch as 
spool P1 is clasped by an action in which the lap disc 
plate 45' presses with a force weaker than that of lap disc 
plate 45, if the lap disc plate 45 is made to stop at a pre 
determined position, the position of spool P1 can be at all 
times is positioned precisely in the center of the frame of 
the machine. 
A change of the magnetic valve MV1 simultaneously 

effects a reversion of the direction of the air pressure in 
cylinder 5 to its former state and the racked arms 2, 2' 
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descend as the air pressure is applied to chamber A. Since 
the racked arms 2, 2’ clasp the new spool P1 with the lap 
disc plates 45, 45’, as described above, the bent plate 40 
?tted at the tip of the spool conveling device with a 
spring 42 is pushed open downwardly against the force of 
the spring as if to release the spool, as shown in FIG. 3, 
and upon accomplishment of the release of the spool re 
verts to its former state by means of the spring. 
As the pinion 4 having the cam 83 is also provided 

with another cam 84 on its axle, during the descent of 
the racked arms, the cam 84 rotates clockwise with the 
pinion and pushes momentarily to operate the limit switch 
Ls-4 and the circuit of the magnetic valve MV3 is closed, 
the air pressure acting on cylinder 70 being reversed, the 
piston rod 71 is pushed upwardly thereby rotating levers 
69 and 66 so as to become as shown in FIG. 7. Hence 
nipper plate 60 is rotated and its tip 62 is pressed against 
the upper surface of plate 58 to thereby stop the ?ow of 
lap L. This action is transmitted to arm 64 by way of the 
link mechanism 66, 68, 67, and the nipper roller 65 is 
retracted from the shell roller 57. Since the shell roller 
57 rotates on the lap roller 1 concomitantly with the latter 
by means of friction, lap L is cut off between the point 
where the shell roller makes pressing contact with the 
?uted lap roller and the point where the nipper plate 60 
makes pressing contact with the guide plate 58 by means 
of the rotative pulling force of the ?uted lap rollers. Since 
the operation of said limit switch Ids-4, as already noted, 
is momentary, it reverts to its former state simultaneously 
upon completion of the cutting off of lap L. Hence the 
magnetic valve MV3 also reverts to its former state and 
the manner in which the air pressure acts on cylinder 70 
is restored. In consequence, as the piston rod 71 is im 
mediately pressed downwardly, the mechanics of opera 
tion is reversed whereby nipper plate 60 retracts from the 
guide plate 58, and since the nipper roller clasps the cut 
off edge L” between it and shell roller 57 and rotates in 
concomitance with shell roller 57 by pressing against it, 
the tip of the cut-off lap is immediately pulled out and 
after passing through the point of contact between the 
?uted lap roller '1 and the shell roller 57 is delivered to 
the position where it is to be wound on the next spool. 
The new spool P1 which is being clasped between the lap 
disc plates 45, 45' of racked arms 2, 2' descends as by 
means of the air pressure applied to chamber A of cylin 
der 5 pressed against the ?uted lap rollers, 1, 1' and ro 
tates in concomitance therewith. As the outer surface of 
this spool has been moistened in advance, the cut-off end 
L” of the lap which has been delivered forth from the 
hereinabove-described cut-o? position and has arrived at 
the position where it is to be wound onto the new spool 
gets wound thereon. 

In the meantime, the cut-off end L’” of the lap 
passes over the top of ?uted lap roller 1 and becomes 
wound up on the full lap L’ that has been pushed out onto 
the top of the ?uted lap roller 1’ and auxiliary roller 9. 

After the above-described series of operations are com 
pleted, since the contact point T1 of the timer T1 opens 
with the elapsing of the set time, the contact R’1 of re 
lay R1 opens whereby the magnetic switch MV2 reverts 
to its former state and the air pressure applied to cylinder 
36 is also restored to its former state. As a result, piston 
rod 37 being pushed upwardly, the spool conveying device 
20 is swung back to its original position. By this action, 
the limit switch Ls-3 is also switched to the former state 
of C—Nc connection. Coupled with the reversion of the 
spool conveying device 20 to its former position, stoppers 
24 and 22 are returned to their former position with the 
intervention of link mechanisms 27, 28, 28 and 30, 31, 3-2. 

In consequence, spool 1:’3 which has been hald back by 
one end 22” of stopper 22 advances to the stopping posi 
tion of the other end 22’ of stopper 22, while spool P2 
whose fall had been prevented by stopper 24, with the 
opening of the passage of the spool shooting guide 19 by 
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reversion of stopper 24 to its former position, drops 
down into the spool conveying device 20 which has been 
restored to its normal position and held by the bent por 
tion 20’ at the end of said device and bent plate 40 
mounted thereto with a spring so as to be ready for the 
next following spool conveyance. 

Further, since magnetic valve MV4 reverts to its former 
state with the opening of contact point R’, as described 
hereinbefore, the direction in which the air pressure is 
applied to cylinder 13' is reversed. As a result, the piston 
rod 14 being pushed downwardly, levers 10, 17 turn with 
shaft 12 as the axis and revert to their former state. 
Thus, by this action the full lap L’ whose winding has 
been continuing on the upper surface of the ?uted lap 
roller 1’ and the auxiliary roller is taken off to the outside 
of the machine. 

All the foregoing related actions are carried out auto 
matically in a very short period of time without stoppage 
of the machine during this period. 

Instead of automatic operation, manual operation is 
also possible. As seen in FIG. 8A, a hand-operated 
switch S1 is provided, which causes the operation only of 
magnetic switch MV1 independently of the hereinbefore 
described operations, whereby the raising and lowering of 
the racked arms 2, 2' and the mounting and dismounting 
of spool P are carried out. On the other hand, hand 
operated switch S2 operates magnetic switch MV2 only 
independently of the other actions to swing the spool 
conveying device and push out the lap. Further, by oper 
ating push button switch Pb it is also possible optionally 
to effect to a spool not wound fully to the prescribed 
amount completely the same operations as the automatic 
operations that is carried out when a full lap has been 
wound. 

Spool magazine 18 is provided with a microswitch Ms 
for closing the circuit and sounding an alarm X when the 
supply of spools in the magazine becomes empty. 

Besides the spool supplying means described, in FIG. 
2B is illustrated the immediately-prior-to-swing supply 
ing method. In this method, the time of change of 
the direction of application of ?uid pressure to cylinder 
71 is made to take place immediately prior to the series 
of do?ing operations, while the reversion of the direc 
tion of ?uid pressure application to its former state 
is made to take place after completion of the series of 
do?ing operation. Thus it is possible to shorten con 
siderably the time in which a spool is held in the spool 
conveying device 20‘ awaiting the completion and push 
ing out, i.e., do?ing, of a full lap. In this case, stopper 
24 is omitted, the spool being made to drop by means 
of stopper 22 immediately into the spool conveying 
device 20 via the spool shooting guide 19. The elec 
tric circuits used in this case is that shown in FIG. 8B. 
It differs from that shown in FIG. 8A in the point that 
a magnetic valve MV5 for changing the direction of 
the application of ?uid pressure to cylinder 90 and a 
time delay relay T2 are newly provided. Accordingly, 
the relay corresponding to the time delay relay T1 of 
FIG. 8A is shown as T3. 
When the operations carried out by this latter method 

are described, they are as vfollows: Upon attaining a 
full lap, limit switch Ls-5 is closed momentarily Where 
by relay R5 and contact R'5 are closed thereby op 
erating magnetic valve MV5. As a result, the direction 
of the fluid pressure applied to cylinder 90 becomes 
reversed, and piston rod 82 being thus moved, stopper 
22 is rotated by way of a link mechanism 30, 31, 32 
to thereby cause a new spool P1 to drop down. Since 
the time delay relay T2 is present to allow sufficient time 
for the new spool P1 to leave the point at stopper 22 
and drop down by way of the spool guide 19 to be 
come carried in the spool conveying device 20, after 
the set time of time delay relay T2 ends after the new 
spool P1 has been embraced by the spool conveying de 
vice 20, the series of operations consisting of pushing 



3,239,155 

out and taking off of the full lap, i.e., do?‘ing motions, 
as described with reference to FIGS. 2A and 8A, begin. 
After the lap has been pushed out and set time of the 
time delay relay T3 ends, contact R'5 of the auxiliary 
relay R5 opens whereby the magnetic valves MVZ, MV4 
as well as MV5 are restored their former state. Thus, 
with the restoration of piston rod 81 to its original po 
sition, stopper 22 reverts to its original position whereby 
it is in position to supply the next spool to be supplied, 
i.e., spool P2. 

In the case of the operation shown in FIG. 2A, al 
though the new spool is wet once in passing through the 
spool shooting guide 19, the moistened surface of the 
spool dries out during the time it waits in the spool 
conveying device so that it’s a?inity with the lap in ini— 
tiating the windup is unsatisfactory at times. However, 
in the case of the immediately-p‘rior-to-swing supplying 
method, since the spool drops from the magazine im 
mediately prior to the time it is to be carreid by the 
‘spool conveying device and its surface is thoroughly 
wetted and then is clasped between the lap disc plates 
before it has a chance to dry, its a?inity for the lap when 
initiating the lap windup is good. 
Whereas in all of the conventional machines the 

do?ing operation was carried out after once having 
stopped the operation of the machine and thus the time 
required for do?ing was from 20 to 30 seconds, in the 
present invention it is possible to perform, without stop 
ping the machine, the operations of taking off of the 
full lap, supplying new spool one by one, cutting off 
of the lap, and winding on of the cut-off end of the lap 
to the new spool7 all automatically. Thus, in view of 
the fact that the efficiency of the machine is enhanced, 
the labor of the operators required for dofling is elimi 
nated, the number of machines handled by each worker 
can be increased so as to reduce production cost, and in 
addition strict control of length uniformity is possible 
whereby products of excellent and uniform quality can be 
obtained, this invention is indeed an industrially valu 
able invention. 
What is claimed is: 
It. An autodoi?ng apparatus of a lap-forming ma 

chine comprising, in combination, a pair of fluted lap 
rollers adapted to be wound with a lap on a spool there 
on, a pair of calender rollers, a pair of racked arms 
disposed vertically and axially on both sides of said 
?uted lap rollers, lap disc plates positioned on the upper 
ends of each of said racked arms and facing each other 
for clasping said spool therebetween and ‘being adapted 
to ascend in response to the thickness of the lap wound 
on said spool and to push downwards the spool for 
frictional contact with said lap rollers, said arms also 
being adapted to ascend to an elevated point after form 
ing a full lap and to release said spool so as to be ex 
changed with a new spool at said point, means for 
clasping the lap between said lap disc plates, means con 
nected to the said racked arms for maintaining a frictional 
contact between said spool and said ?uted lap rollers 
and for ascending the racked arms to the elevated point, 
and an automatic spool supply apparatus disposed above 
said racked arms provided with a spool conveying de 
vice pushing out a full lap and simultaneously convey 
ing one of succeeding empty spools to be clasped by said 
lap disc plates by the swing action of said spool con 
veying device, and means for swinging said spool con 
veying device, whereby, after said spool has been wound 
with a \full lap, said racked arms ‘further ascend, said 
disc plates release said spool at said point of the ele 
vation from the surface of the ?uted rollers and said 
full lap is pushed to the outside of the ?uted lap rollers 
by swinging action of said spool conveying device. 

2. The apparatus according to claim 1, said apparatus 
further comprising a lap cut-off device disposed on the lap 
supplying side between one of said ?uted rollers and said 
calender rollers, said cut-off device having a shell roller 
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which is in pressing contact with said one of the ?uted 
rollers, a guide plate disposed between said shell rollers 
and said calender rollers and on which the lap passes, 
a nipper plate adapted to stop the ?ow of the lap while 
in abuttable contact with the upper surface of the guide 
plate, and a nipper roller which comes in frictional con 
tact with the shell roller during which time the lap is 
cut oil? by the rotative pulling force of the fluted lap 
rollers. 

3. The apparatus according to claim 1, said apparatus 
further comprising an auxiliary roller disposed on the 
lap taking-off side of said ?uted rollers and being ro 
tatably secured to one end of a lever swinging around 
a ?xed shaft, said lever being provided with a rotat 
able takin-g-oif roller at its other end and means to 
rotate said auxiliary roller, thereby upon pushing out 
the full lap from the ?uted rollers, the lap being held 
between the auxiliary roller ‘and one of said ?uted rollers 
and, upon swinging said lever, the lap is taken off to 
the outside of the apparatus. 

4. The apparatus according to claim 1 further includ 
ing shafts on said racked arms and said lap disc plates 
secured to said arms are rotatably and respectively 
mounted to each tip of the shafts of said arms which 
shafts are slidable through said arms, said shafts hav 
ing spool clasping bosses facing each other and being 
provided with pistons ‘and cylinders, the outer diameter 
of one of the pistons and the inner diameter of one of 
the cylinders being slightly larger than that of the other 
piston and that of the other cylinder respectively, and 
the outside of the cylinders being capable of ascending 
and descending in abutting contact with guide rails se 
cured to the frame of said arms. 

5. The apparatus according to claim 1 wherein said 
automatic spool supplying apparatus further comprises 
a spool magazine provided with ‘a pivotally mounted 
stopper at its outlet, a spool shooting guide arranged 
in inclined relation between the outlet of said magazine 
and said spool conveying device and provided with a 
pivotally mounted stopper at its inclined outlet, said 
spool conveying device being pivotally mounted at the 
outlet of said spool shooting guide and a hinged bent 
plate ?tted with a pin and a spring at the tip portion 
thereof, and means to open said two stoppers for trans 
ferring extra spools held in said magazine one by one 
through said spool shooting guide to said spool con 
veying device in cooperation with the swing action of 
said device. 

6. The apparatus according to claim 5 wherein each 
of said stoppers pivotally mounted on said spool maga 
zine and said spool shooting guide are provided with 
three links hinged so as to effect a simultaneous linking. 

7. The apparatus according to claim 1, said auto 
matic spool supply apparatus further comprising a bell 
crank pivotally mounted to the frame of the autodo?ing 
apparatus and being connected to one end of said crank 
by means of a .piston rod in a cylinder and connected 
at another end to a linking mechanism which actuates 
a swing motion of the spool conveying device and a suc 
ceeding spool transfer from the spool magazine to said 
spool conveying device. 
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