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The present invention relates to electrical apparatus 
adapted for use in conjunction with the progressive treat 
ment of lengths of material. 
One such progressive treatment with which the inven 

tion is concerned is the application of a continuous thread, 
tape or the like to a length of material such as cloth form 
ing part of a garment, for example by means of a sewing 
machine. The rate at which such treatment can be per 
formed on a number of different lengths of material is 
often seriously reduced by the necessity for stopping the 
machine after each treatment and hand cutting the por 
tions of thread, tape or the like which extend from either 
end of a length. 
One object of the present invention is to provide elec 

trical apparatus adapted for use in conjunction with the 
progressive treatment of lengths of material for automati 
cally performing a desired operation associated with that 
treatment. 
A further object is to provide electrical apparatus for 

use in the above process of applying thread, tape or the 
like to a length of material, whereby there is effected auto 
matic cutting of the portions of thread, tape or the like 
which extend from each end of a length after the treat 
ment. 
According to the present invention there is provided 

apparatus for use in conjunction with the progressive treat 
ment of a length of material, comprising first means for 
performing a desired operation associated with the treat 
ment of said material, detector means for detecting the 
progress of the treatment of said material, and means 
controlled by said detector means for automatically effect 
ing operation of said first means before and after said 
treatment. 
Thus in the application of thread, tape or the like to a 

length of material such as cloth, the desired operation may 
be the cutting of the thread, tape or the like in front of 
the leading edge of the length and behind the trailing 
edge thereof, the means for performing this operation 
being, for example, a guillotine cutter. 

For such a purpose there is provided according to the 
invention apparatus adapted for use in conjunction with 
sewing and like machines in which a continuous length of 
thread, tape, elastic or the like is applied to a length of 
material, comprising cutting means for severing said 
thread, tape, elastic or the like, detector means respon 
sive to the progress of said material out of the work field 
in which said thread, tape, elastic or the like is secured 
relative to said material, and means controlled by said 
detector means for automatically operating said cutting 
means to cut said thread or the like at a predetermined 
distance in front of the leading edge and behind the trail 
ing edge of said length of material. 
The detector means may comprise a photo-cell and 

associated light projector positioned near the outlet end 
of the working field, and arranged so that material leaving 
the working field obscures the photo-cell. To discriminate 
against relatively narrow width material, such as tape, 
being applied to the main material two photo-cells spaced 
apart and connected in parallel may be used. The ac 
tion of obscuring the photo-cell or photo-cells may be 
arranged to cause direct operation of the cutting means, 
whilst the action of uncovering them may be arranged 
to cause operation of the cutting means after the ma 
terial has traveled for a further predetermined distance. 
This delay may be governed by movement of a recipro 
cating or rotating member forming part of the machine 
which may be arranged to operate contacts, for example, 

10 

20 

25 

30 

40 

45 

60 

65 

70 

75 

80 

2 
at each stitching action. Thus each action may be ar 
ranged to add a charge to a capacitor until the poten 
tial developed across the capacitor is sufficient to cause 
a triggering action which results in operation of the 
cutting means. 

Suitable means may be provided for disabling the 
automatic control and replacing it by hand control and 
for preventing operation of the cutting means when the 
material is stationary. 
One embodiment of the present invention will now 

be described, by way of example, as applied to electrical 
apparatus for use in conjunction with sewing machines 
whereby the threads extending from each end of a length 
of material after treatment are automatically cut off 
at a predetermined distance from the appropriate end. 
The embodiment will be described with reference to 

the accompanying drawing, the single view illustrated 
being a combined electrical and mechanical schematic 
presentation which shows the cutting means, its associ 
ated detector means and control circuits for effecting 
operation of the cutting means. 
The electrical apparatus in this embodiment is in 

tended for use with a so-called "Flat lock' sewing ma 
chine having four needles and with five threads in the 
top Working foot and four threads in the bottom work 
arm producing in the working field a flat plaited thread 
structure termed a "chain." While the sewing machine 
is correctly operating it forms this chain irrespective 
of whether there is any material to sew or not. Thus 
if the machine is started before the material to be sewn 
is inserted in the working field a short piece of chain 
precedes the material, also a piece of chain follows the 
emerging end of the piece of sewn material. Both these 
ends are usually cut or trimmed off by hand during 
which period of time the machine is inoperative. 
Mounted near the outlet end of the working field is 

a thread-cutting guillotine constructed so that it is ca 
pable of cutting off the protruding threads which precede 
the leading edge, and follow the trailing edge, of the 
material coming from the working field, the cutting tak 
ing place at a predetermined position from those edges. 
The electrical apparatus to be described is designed to 
control automatically the operation of this guillotine, and 
comprises detector means responsive to the presence or 
absence of material adjacent to the outlet end of the 
Working field and control circuits fed from the detector 
means and controlling the operation of the guillotine. 

Referring now to the drawings, the detector means 
comprises a pair of photo-electric cells 10 mounted ad 
jacent to each other in the bottom work arm of the 
nachine, both at the same distance from the needles (not shown) but spaced apart at substantially the same dis 
tance as the Width of the thread chain. These photo 
cells 10 co-operate with a small light projector 11 mount 
ed close to the top working foot. The arrangement is 
Such that material emerging from the working field will 
prevent the light from the projector 11 illuminating the 
photo-cells 10, the chain due to its limited width not 
being able to obscure both photo-cells 10 at the same 
time. The two photo-cells 10 are connected in parallel 
across a common high resistance load R1, and the light 
intensity is arranged to be such as to bring the standing 
voltage of the cells 10, beyond the bend in their output 
characteristic so that the output voltage is Substantially 
independent of whether one or both cells 10 is or are 
illuminated; thus obscuring of a single cell by the chain 
will have no effect. 
The photo-cells load resistance R1 is connected in 

the input circuit of a three stage direct-coupled amplifier 
12 forming part of the control circuits. The anode 
circuit of the last stage contains a relay A/2, which 
has two moving contacts a1 and a2 each co-operating 
with a single fixed contact. With at least one of the 
photo-cells 10 illuminated the output from the amplifier 
12 is arranged to be sufficient to operate relay A/2. 
The control circuits include a fourth triode amplifier 
valve V4 (which as shown is one section of a double 
triode valve), the other section of which forms the last 
valve in the amplifier 12. The anode circuit of V4 in 
cludes a relay B/2, which has two moving contacts 
b1 and b2 each movable between two fixed contacts. 



2,705,466 
3 

The fixed front contact co-operating with moving contact 
b2 is commoned to the fixed back contact co-operating 
with the moving contact b1 and these commoned fixed 
contacts are joined to the positive terminal of a rectify 
ing and smoothing circuit 13 which supplies the high 
tension for the valves and is itself supplied from mains 
terminals 20 through a constant voltage transformer 9. 
The other two fixed contacts are commoned and joined 
to the negative earthed terminal of the Supply. The 
moving contact b2 is connected in series with a capac 
itor C2 of, for example, one micro-farad, and a relay 
C/1 to the moving contact b1. The effect of this arrange 
ment is that a change of state of operation of relay 
B/2 causes a reversal of the polarity of the voltage 
applied across the relay C/1 and capacitor C2, so that 
a pulse of current passes through the relay C/1 energising 
it for a short period. Thus the relay C/1 is energised 
for a short period at every change of state of operation 
of the relay B/2. The relay C/1 has a pair of contacts 
c1 included in the circuit of a solenoid 14, the contacts 
ci being closed on energisation of the relay C/1. The 
solenoid armature 15 is coupled mechanically to the 
moving blade of the thread-cutting guillotine 16. 
The grid of the valve V4 is connected to earth through 

the moving contact a1 when relay A/2 is not energised. 
The cathode of the valve V4 is connected to a point of 
positive potential on a potentiometer formed by resistors 
R2, R3 and R4 which are connected across the high ten 
sion supply, the potential being sufficient to cut off the 
anode current when the grid is earthed. The potential 
can be adjusted over a limited range by movement of 
the slider of resistor R2. The grid of valve V4 is also connected to earth through a capacitor C3 of relatively 
large capacity, for example one micro-farad, which is 
fed through a resistor R5 of relatively high resistance, for 
example ten megohms, from a point 17 of higher posi 
tive potential than that to which the cathode is con 
nected. The potential at the point 17 is derived from 
a bridge rectifier 26 supplied from a secondary winding 
of a transformer 27 whose primary winding is con 
nected to the mains terminals 20. A further secondary 
winding of the transformer 27 provides the heater cur 
rent for the valves Vito V4. This means that if relay 
A/2 is energised so that the grid of valve V4 is dis 
connected from earth the capacitor C3 will charge up 
in a predetermined time and raise the grid potential to 
render valve V4 conductive. The capacitor C3 is also 
connected through the moving contact a2, when relay 
A/2 is energised, to the back contact associated with a 
moving contact di controlled by a relay D/1. The 
moving contact di is connected to earth through a capac 
itor C, which is of approximately one tenth of the 
capacity of the capacitor C3. When the relay D/1 is un 
energised the moving contact d1 rests on a front contact 
connected to the point 17 of positive potential from 
which the capacitor C3 is charged so that the capacitor 
CA is charged when relay D/1 is unenergised. The relay 
D/1 is preferably of the high speed type and has an 
actuating contact 18 arranged to be operated by a can 
19 mounted on a rotating component in the head of the 
sewing machine so that the relay D/1 is pulsed every 
time a stitch is made by the sewing machine. The 
arrangement is such that immediately after the relay 
A/2 is energised the capacitor C3 of large capacity is 
uncharged and the capacitor C4 of Small capacity will 
be connected across the large capacitor C3 once per stitch 
and transfer a charge to it, thus charging-up the capac 
itor C3 more quickly than it would be charged through 
the resistance R5 provided that the stitches occur fairly 
rapidly. With the small capacitor C4 having one tenth 
of the capacity of that of the capacitor C3, the latter 
will be fully charged after approximately ten stitches 
and the valve V4 thereupon rendered conductive. The 
number of stitches required can, of course, be varied 
by varying the ratio of the capacity of the two capaci 
tors C3 and C4. It will be seen that provided the Stitches 
occur sufficiently rapidly for the capacitor C3 to be 
charged from the small capacitor C4 rather than through 
the large resistor R5, the time at which the valve V4 
becomes conductive will be dependant only upon the time 
in which the predetermined number of stitches occur 
after the energisation of relay A/2. 
The last valve V3 in the amplifier 12 and the valve 

V4, which control co-operating relays A/2 and B/2 re 
spectively, are preferably the two portions of a double 
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4. 
triode valve as shown or are connected with their fila 
ments in series in order to fail simultaneously. This also 
applies to the first two valves V1 and V2. 
The solenoid 14 is fed from an alternating current 

supply, connected to the terminals 20, through an ener 
gising circuit which includes the contacts c1, a safety 
switch 21 of the microswitch kind which is open when 
the sewing machine is stationary and is operated with 
the machine clutch through the wire 22 which raises the 
lever 23 when the clutch is engaged, and an isolator 
switch 24 by which the automatic operation can be 
stopped but which keeps the valves in a stand-by condi 
tion with the cathode heaters alight. There is also an 
alternative solenoid operating circuit provided by a hand 
impulsing switch 25 by which the guillotine 16 can be 
operated even when the machine is stationary. 
A preferred sequence of operation will now be de 

scribed. With the machine stationary and no material in it the photo-cells 10 are exposed to light. Relay A/2 
is energised and the grid of the valve V4 is disconnected 
from earth, so that the large capacitor C3 can be charged 
slowly through the high value resistor R5 until it attains 
a voltage at which the valve V4 conducts and relay B/2 
is energised. This latter results in the relay C/1 being 
pulsed, but the guillotine operating solenoid 14 is not 
energised as the safety switch 21 is open. If now the 
machine is started and material is placed in the machine, 
the photo-cells 10 will remain exposed until the leading 
edge of the treated material emerges from the working 
field, when relay A/2 becomes unenergised. The grid of 
the valve V4 is thus earthed and relay B/2 becomes un 
energised causing relay C/1 to be pulsed. This com 
pletes the guillotine solenoid circuit to pass a large A. C. 
pulse through the solenoid 14 and operate the guillotine 
16 for a short period thus cutting off the thread chain 
protruding from the leading edge of the material. The 
guillotine 16 being further from the working field than 
the photo-cells 10 can be arranged to cut the chain in 
the required place ahead of the leading edge. As the 
material proceeds through the machine the photo-cells 
10 remain obscured so that relays A/2, B/2 and C/1 are unenergised. Only the relay D/1 is energised once 
per stitch but the small capacitor C4 cannot transfer its 
charge to the large capacitor C3 as the circuit is broken 
by the unoperated movable contact a2. When the trail 
ing edge of the material emerges from the working field 
the photo-cells 10 are again exposed to light, relay A/2 
is energised and the earth is removed from the grid of 
the valve V4. The small capacitor C4 now transfers its 
charge to the large capacitor C2 until the predetermined 
number of stitches have been made when the potential 
of the large capacitor C3 is sufficient for anode current 
to pass in the valve V4 and thereby operate the relay B/2. 
Or to put the matter somewhat differently, the time that 
valve V4 becomes conductive depends not upon time as 
such but rather upon the number of stitches which takes 
place as measured by a corresponding number of revolu 
tions of the shaft on which cam 19 is mounted. The 
means for counting the number of revolutions of that 
shaft are the cam 19, contacts 18, relay D/1 and capacitors 
C3, C4. As before this results in operation of the 
guillotine 16 which cuts the thread chain behind the 
trailing edge, provided that the machine is still running 
and the safety switch 21 is thus closed. The control 
circuit is now in the same condition as first described 
so that if the machine continues to run and if further 
material is fed in, the automatic thread cutting will con 
tinue as desired. It will be seen that the arrangement 
by which the guillotine 16 operates on the chain succeed 
ing the trailing edge is such that the operation of the 
guillotine 16 depends only upon the number of stitches 
made after the trailing edge leaves the working field and 
uncovers the photo-cells 10, provided that the machine 
is operating at areasonable speed. The number of stitches 
which cause operation can be varied by adjustment of the 
slider of resistor R2. A simple time delay circuit would 
not be suitable as it would be dependant upon a constant 
operating speed of the machine. This would be difficult 
to guarantee, particularly as the second cut is made at a 
time when the operator is instinctively tending to slow 
up the machine, particularly when the operator's atten 
tion is directed to inserting a fresh piece of material into 
the machine. With a simple time delay circuit a con 
siderable slow-down might lead to cutting of the mate 

Moreover, such a delay circuit would have 
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to be switched for operation on the trailing edge cut 
only. The safety switch 21 prevents automatic opera 
tion of the guillotine 16 when the machine is stationary 
so that operation cannot occur whilst material is being 
inserted into the working field from any direction, thus 
protecting both the material and the operator. 
On sewing machines adapted for the insertion of tape 

or elastic it is advantageous in addition to the above fea 
tures to arrange a towing device for extracting the ma 
terial from the sewing machine in a flat and orderly 
manner. In the absence of this the tape or elastic would 
contract on emergence and bend and deform the material 
so that the photo-cells 10 could not correctly sense the 
edges of the material and the guillotine 16 would not 
operate correctly. 

It is important to ensure the accurate positioning and 
alignment of the blades of the guillotine 16. The bottom 
blade is desirably a solid fixture though adjustable whilst 
the top blade should be adjustable as well as flexible. 
A desired arrangement may also contain two or more 

guillotine blades each operated separately or jointly ac 
cording to desired combinations. The blades may be at 
different angles and combined with different combinations 
of photo-cells. Moreover instead of employing direct 
electrical operation the guillotine may be mechanically 
operated and merely have an electrically operated release. 
The indication as to whether the sewing machine is 

operating can also be monitored by using the impulses 
from the stitch counter or a rotary centrifugal governor 
type of switch instead of the clutch operated safety switch, 
Many other modifications may be made to the detailed 

arrangement described; thus for example it may be more 
convenient to use photo-cells and a light source mounted 
in the same housing and provide a light reflector on the 
opposite side of the path which the material takes, or the 
stitch counter may take the form of a commutator. It will be seen that by using apparatus of the kind 
specified when applying thread, tape or the like to succes 
sive lengths of material, production can be continuous 
as there is no requirement either during or after the 
process to cut by hand the thread, tape or the like. 
What we claim is: 
1. In combination with a sewing machine adapted to 

produce a plaited chain of thread and to sew the same 
onto a length of material fed through the machine, means 
for cutting said thread chain, detector means adapted to be responsive to the passage of the trailing edge of ma; 
terial from the stitching position of said machine, and means responsive to the stitching action of the machine 
and initialed by said detector means for effecting opera tion of said cutting means a predetermined number...of 
stitching actions behind the trailing edge of the material, 
the means responsive to the stitching action of the na 
chine comprising a first capacitor, a second capacitor 
having a relatively larger capacitance than said first capac 
itor, means for charging said first capacitor, means oper 
able by the stitching mechanism of said sewing machine 
for transferring the charge on said first capacitor, to said 
second capacitor at each stitching action, the minimum 
interval between the transference of charge being such 
that said first capacitor is fully charged before each trans 
ference, and means connected to said second capacitor and responsive to the attainment thereby of a predeter: 
mined charge for effecting cutting of said chain, said predetermined charge being a multiple of the full charge 
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of said first capacitor, said multiple being substantially 
equal to said predetermined number of stitching actions. 

2. Apparatus according to claim 1, in which the 
means for transferring the charge comprises a movable 
contact member connected to said first capacitor and 
movable between a contact connected to said means for charging the first capacitor and a contact connected to 
said second capacitor. 

3. In a sewing machine having means for feeding 
material therethrough and simultaneously sewing it, the 
combination comprising a cutting device mounted on the 
machine for cutting the material after it has been sewn, 
and spaced light source means and co-operating photo 
cell means having a light path between them that is in the 
path of movement of the material when it is moved 
through the sewing machine, means responsive when 
the material fed through the machine reduces the light 
transmitted from the light source means to the photo 
cell means for operating said cutting device, and means 
responsive when the light transmitted to the photo-cell 
means increases due to further feeding of the material 
for again operating said cutting device after a prede 
termined delay, said delay being determined by the ma 
terial feed of said machine and corresponding to the 
passage of a predetermined length of material through 
said machine. 

4. Apparatus according to claim 3, in which said 
photo-cell means comprises a pair of photo-cells spaced 
apart, the distance between said photo-cells being less 
than the width of the material being treated. 

5. Apparatus according to claim 3, in which means 
are provided for preventing operation of said cutting 
device when said sewing machine is stationary. 

6. In combination with a sewing machine adapted to 
continuously produce a plaited chain of thread and sew 
the same onto a length of material fed through the ma 
chine, detector means for detecting the departure of the 
trailing edge of the material from the stitching position 
of said machine, a moving portion on said machine actu 
ated in accordance with the material feed of said ma 
chine, means connected to said moving portion and 
controlled thereby for measuring a predetermined dis 
tance traveled by the trailing edge of the material from 
the stitching position of said machine, said measuring 
means being initiated by said detector means, and means 
controlled by said measuring means for cutting said 
thread chain. 

7. The combination as defined in claim 6 wherein the 
moving portion of said machine actuated in accordance 
with the material feed thereof is constituted by a rotary 
shaft, and said means controlled by said moving por 
tion for measuring the passage of a predetermined length 
of the material from the treatment Zone includes means 
initiated by said detector means for counting the revolu 
tions of said rotary shaft. 
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