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ABSTRACT OF THE DISCLOSURE

A sewing machine is disclosed having electrically oper-
ated ancillary devices i.e., an underbed thread trimming
device and a thread wiper, and an electrically operated
needle positioner. Multisocket terminals are provided for
two exchangeable circuit boards; one for controlling the
operation of the needle positioner and the other for con-
trolling the operation of the ancillary devices sequentially
with the operation of the needle positioner.

B ——————sa—]

Summary of the invention

This invention relates to sewing machine needle posi-
tioners, and more particularly, to a needle positioner
which may also be used to control the actuation of an-
cillary devices on a sewing machine which require actua-
tion sequentially with the positioning of the needle.

In commercial sewing operations, it frequently becomes
necessary to exchange sewing machines in a power table
to suit changes in sewing requirements, Where needle po-
sitioners are used in conjunction with the sewing machine
operation it has been customary for the needle positoner
to be fitted and adapted to a particular model of sewing
machine so that a corresponding exchange of the needle
positioner has also been required. Furthermore, an in-
creasing number of ancillary devices are being introduced
such as thread trimmers, and the like which require oper-
ations in a predetermined sequence with and dependence
upon the operation of the needle positioner. Adaptations
of needle positioners such as has been known heretofore
to accommodate operation of such ancillary devices have
further tailored the needle positioner for use only with a
particularly fitted sewing machine. As a result, even an
exchange of the same model sewing machine could fre-
quently require a corresponding exchange of needle po-
sitioner.

It is an object of this invention to provide a sewing ma-
chine needle positioner which includes exchangeable cir-
cuit boards both for operation of the needle positioning
function as well as for the function of operation of ancil-
lary devices sequentially with the needle positioning. As a
result the needle positioner need not be removed and ex-
changed from the power table upon an exchange of sew-
ing machines but instead the change may be accommo-
dated simply by an exchange of the appropriate circuit
boards.

Description of the drawings

With the above and additional objects and advantages
in view as will hereinafter appear, this invention will be
described with reference to the accompanying drawings
of a preferred embodiment in which:

FIG. 1 represenis an elevational view of a sewing
unit having the needle positioner of this invention applied
thereto.

FIG. 2 represents a cross-sectional view taken longi-
tudinally through the sewing machine and illustrating a
thread trimming device applied thereto.

FIG. 3 represents a perspective view of the needle posi-
tioner of this invention with a unitary circuit board dis-
placed from the multisocket terminal with which it is con-
nected to the needle positioner.
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FIG. 4 is an enlarged cross-sectional view taken sub-
stantially along line 4—4 of FIG. 3 showing the multi-
socket terminal with the unitary circuit board accommo-
dated therein, and

FIG. 5 is a wiring diagram illustrating an electrical cir-
f:uit which may be used with the needle positioner of this
invention,

Detailed description

As illustrated in FIG. 1 of the drawings, the control de-
vice of this invention has utility with a sewing unit includ-
ing a sewng machine 11 supported on the table top 12 of
a power table indicated generally at 13.

The sewing machine iilustrated in FIGS. 1, 2 and 3 is
of a conventional high speed lockstitch type and is pro-
vided with a handwheel pulley 14 fast on a main shaft
15 by which the sewing machine may be driven. The stitch
forming mechanism of the sewing machine includes an
endwise reciprocatory needle 16, a loop taker 17 cooper-
ating with the needle, a work feeding mechanism of which
a feed dog 18 is illustrated in FIG. 2, and a needle thread
take-up device 19 all of which are operated in timed re-
lationship from the main shaft 15 in a conventional man-
ner so as to produce a seam of lock stitches.

The power table 13 includes spaced legs 20 between
which extend cross brace rods 21, 22. Secured beneath the
table top 12 is a power transmitter 23 which provides the
main drive means for the sewing machine. The power
transmitter 23 includes an electric motor 24, a drive pulley
25 and a clutch-brake device 26 controlled mechanically
by way of an operating bell crank 27 selectively to con-
nect the drive pulley 25 to the electric motor 24 or to dis-
connect the pulley from the motor and apply a friction
brake thereto.,

A belt 28 operatively connects the transmitter pulley 25
with a pulley 29 of an electric clutch device 30. Another
pulley 31 of the electric clutch device is connected by a
belt 32 to the handwheel pulley 14 on the sewing machine
main shaft. A third pulley 33 of the electric clutch device
accommodates a belt 34 which is driven by an electric
motor 35 which provides an auxiliary slow speed drive
means for the sewing machine operation of which will be
described hereinbelow. When the electric clutch device 30
is deenergized, the pulleys 29 and 31 will be operatively
connected and the power transmitter 23 will be coupled
to the sewing machine so that the pulley 33 will be free
thereof. When the electric clutch device is energized, the
pulley 33 will be coupled to the pulley 31 and the pulley
29 will be free thereof. The electric clutch device 39, there-
fore, constitutes an electrically operated coupling means
for selectively engaging either the main drive means 23 or
an auxiliary drive means 35 with the sewing mahine and
it will be understood that any equivalent electrically oper-
ated coupling means may be used.

For controlling the power transmitter 23, a treadle 40
is pivoted on the cross rod 21 of the power table. A draw
bar 41 connected to the treadle and a draw bar 42 con-
nected to the bell crank 27 are joined by a limited exten-
sibility coupling 43 so that by toeing the treadle, the clutch
brake device of the power transmitter will connect the
pulley 25 to the electric motor 24. In the unactuated posi-
tion of the treadle, as with the operator’s foot removed
therefrom, the pulley 25 will be free of both the electric
motor and the friction brake of the clutch brake device
26; and when the treadle is heeled, the pulley 25 will have
the friction brake applied thereto.

A normally closed electric switch 44 is associated with
the limited extensibility coupling 43 so as to be opened
only while the treadle 40 is toed. Mounted on a bracket
45 on the treadle 40 is an electric switch 46 which is nor-
mally open but may be closed by the application of a
force by lateral movement of the operator’s foot which is
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on the treadle 40. A pedal operated normally open elec-
tric switch 48 is also carried on the cross rod 21 and may
be closed by depression by the other foot of the machine
operator, The switches 44, 46, and 48 serve to provide
operator influence for the control device of this invention
as will be described in detail hereinbelow.

As illustrated in FIGS. 1 and 3, a sewing machine
needle position sensing means which in the preferred
embodiment takes the form of a commutator means 50 is
supported on a bracket 51 secured to the sewing machine
and is operatively connected to an extension of the sew-
ing machine main shaft 15. The details of construction
of the commutator means 50 are not iflustrated herein
since they may follow any conventional arrangement.
Electric wiring from the commutator means 5§ includes
as illustrated in the wiring diagram FIG. 5, a common
conductor 52 and two conductors 53 and 54 which are
disconnected elecirically from the common conductor 52
each for only a small angular range of main shaft posi-
tion; the conductor 53 being disconnected during the
down position of the sewing machine needle 16, and the
conductor 54 during the needle up position, While in the
preferred embodiment the needle position sensing means
takes the form of a commutator 59, the sensing means
may be of the slip ring type, may employ photoelectric
cells, or magnetically operated switches, or may be of any
other known type requiring only that it provide selective
disconnection of the conductors 53 and 54 from the com-
mon conductor 52 during a brief interval of needle down
and needle up position, respectively,

Referring to FIG. 2, a group of devices ancillary to the
formation of stitches and indicated generally at 60 are
illustrated together with electrical operating means there-
for. The devices illustrated in FIG. 2 comprise means for
automatically severing the sewing threads beneath the
work supporting bed 61 of the sewing machine. The thread
trimming devices may be constructed in accordance with
the United States patent application Ser. No. 562,576,
July 5, 1966 of Roger J. Ross to which reference may be
had for a detailed description.

For an understanding of this present invention, it will
be sufficient to understand that the thread trimmer in-
cludes a thread catching finger 62 which is reciprocable
by means of a solenoid 63 toward the loop taker 17 where
it is latched into a position in which it can seize both the
needle and bobbin threads. A normally closed switch 64
is associated with the solenoid 63 and opened momen-
tarily when the solenoid 63 is energized. A thread sever-
ing knife 65 is carried adjacent to the loop taker 17 and
connected to an operating linkage 66 which is actuated
by a solenoid 67. A normally closed switch 68 is associ-
ated with the solenocid 67 and opened momentarily when
the solenoid 67 is energized.

Proper functioning of the thread trimming device 60
requires a specific sequence operation coordinated with a
specific sequence of needle positions, The thread catching
finger 62 must be moved toward the loop taker when the
needle is positioned down and the knife 65 must be ac-
tuated after the needle bar subsequently has been raised
to the up position. Furthermore, since the sewing threads
will be severed by operation of the ancillary device 69,
the operation preferably should take place only upon
stopping of the sewing machine at the completion of a
seam formation.

A device ancillary to the sewing process which may be
used as an addition to the thread trimming device 60 or
may be used separately is a needle thread wiper 70 illus-
trated in FIG. 1. The thread wiper comprises a flexible
probe 71 guided in a tube 72 on the sewing machine and
actuated by a solenoid 73 to project and retract the probe
into and out of a position across the needle path. The
operation of the needle thread wiper 70 requires coordi-
nation with the position of the sewing machine needle in
that the wiper must be actuated only after the needle has
been positioned and preferably only after stopping of the
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sewing machine at the completion of a seam formation.

The control device of this invention for providing the
sewing machine operator with capability of stopping the
sewing machine with the needle in a predetermined posi-
tion and additionally for providing operation of the ancil-
lary devices sequentially with the needle positioning as
shown in the FIGS. 1 and 3 includes an enclosure 8§ se-
cured on the table top 12 and encompassing the electric
clutch device 39, the auxiliary slow speed drive motor 35
as well as wiring connections to a first and second multi-
socket terminals 81 and 82 respectively.

As illustrated in FIG. 3, in which a portion of the ¢n-
closure 80 has been removed, each of the multisocket ter-
minals 81 and 82 is adopted to accommodate an ex-
changeable unitary circuit board 83 and 84 respectively.
In FIG. 3, the circuit board 83 as shown accommodated
into the terminal 81 while the circuit board 84 is illus-
trated removed from the terminal 82.

Preferably, each of the unitary circuit boards comprises
a rigid planar non-conductive supporting lamina 90 formed
at one side with a group of printed or deposited electri-
cally conductive areas 91 which extend into evenly spaced
array onto an extension 92 of the lamina to provide the
male contacts cooperating with “U” shaped metallic clips
93 which are set into the multisocket terminals 81 and 82
to provide the female contacts. Extensions 94 from the
metallic clips 93 provide terminals to which conductors
may be attached from the various electrical devices,
switches etc, heretofore described. The various electrical
components, which are indicated generally at 100
FIGS. 3 and 4 and will be described with more detail
below with regard to the wiring diagram of FIG. 5, may
be carried on the supporting lamina 90 of the circuit
boards and connected electrically with the various printed
conductor areas 91.

In FIGS. 1 and 3, 110 indicates the lines from a source
of power, 111 is an on-off switch in the lines 110, and
112 as a fuse also in the lines 110. Indicated at 113 are
the leads 52, 53, and 54 between the commutator 50 and
the needle positioner enclosure 80. Indicated at 114 is a
harness including the leads (not numbered) from the elec-
trical components 63, 64, 67 and 68 of the thread cutting
device 60 as well as those leads from the operator in-
fluenced switches 44, 46 and 48, to the needle positioner
enclosure, while 115 indicates a similar harness including
the leads to the thread wiper operating solenoid 73.

In the wiring diagram of FIG. 5, those electrical leads
and components which are not carried as an-integral part
of either of the circuit boards 83 and 84 are shown con-
nected to the various metallic clip extensions 94 of the
multisocket terminals 81 and 82 and reference characters
corresponding to those used hereinabove are applied
thereto in FIG, 5. The clips 93 have been lettered and the
corresponding extensions of the printed circuits on the
circuit boards have been indicated by corresponding
primed letters,

It will be appreciated that the specific choice of elec-
trical components on the circuit boards 83 and 84 will
depend upon the specific results which are desired to be
obtained in any particular sewing unit., The circuit illus-
trated in FIG. 5, therefore, is by way of an example and
it will be understood that an important advantage of this
invention resides in the fact that an entirely different
circuit board may be substituted for either or both of
the circuit boards 83 and 84 quickly and easily if a dif-
ferent mode of sewing unit operation is required.

A detailed description of the circuits included on the
circuit boards 83 and 84 in FIG. 5, therefore, will treat
only these components necessary for an understanding
of one specific mode of operation of the sewing unit.

In FIG. 5 standard symbols for the various electrical
components have been used and in FIG. 5 the following
reference characters have been applied: B indicates a full
wave rectifier; R, resistors; C, capacitors; D, diodes; Q,
unijunction transistors; and SCR, silicon control rectifiers.
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When the operator stops the machine by relaxing or
heeling the treadle, the switch 44 closes, producing a trig-
ger pulse throngh C2 and R4 to SCR1. This allows SCR1
to turn on and current will flow in two paths, one path
through the coil of the electric clutch 30, the commutator
lines 52 and 53, the contacts B, B! and E, E! and the
SCR1 to energize the coil of the electric clutch 30 until
the needle down position is reached. The other path oc-
curs through contacts B, B!, the normally closed switch
64, contacts D, Dt and R6, R7, R8 and D! unaffected by
the commutator 50 to keep the SCR1 conducting. Cur-
rent through the coil of the electric clutch 30 will couple
the auxiliary slow speed motor 35 to the sewing machine
11 and the commutator 50.

Current through the coil of the electric clutch 30 will
be interrupted by the commutator 50 in the down position
of the needle and the transmitter will again be coupled
to the sewing machine pulley 14 to stop the machine. If
the machine has been rotating at a high speed, it may
coast beyond the needle down position in which case cur-
rent will again flow through the commutator 50 and the
coil of the electric clutch 30 to reposition the needle down.
SCR1 will have been kept in the conducting state by
holding resistors R6, R7 and R8. This will repeat until
the machine stops needle down.

Once the machine has stopped needle down, the op-
erator can resume normal sewing by toeing the treadle.
This engages the transmitter and opens switch 44 remov-
ing power from the control circuit boards. Current flow
through SCR1 will be interrupted and the needle down
cycle will be repeated only when the operator again
releases the treadle.

If on the other hand the operator wants to sew at low
speed after having gone to the needle down position,
she can close the switch 46 by applying side pressure with
her foot. This permits current to flow through the coil of
the eleciric clutch 30 without regard for the commutator
50 and the machine will be coupled to the auxiliary slow
speed motor 35. Upon reopening of the switch 46 current
will continue to flow through the coil by way of the
commutator 50 until it is interrupted by the commutator
50 again reaching needle down position.

The above operation of the needle positioner is, there-
fore, possible with only the circuit board 83 plugged into
the multisocket terminal 81 and irrespective of whether
the circuit board 84 is plugged in.

To obtain operation of the ancillary devices 60 and 70,
not only must the circuit board 83 be inserted into the
multisocket terminal 81 but the circuit board 84 must
also be inserted into the multisocket terminal 82. The
operation of the trimming device 60 must be initiated by
closure of the switch 48 by the operator. This command
from the operator will not be executed until a time delay,
as determined by R12, R24, and C6, has elapsed. This
time delay is required to insure that the needle down posi-
tion has been achieved. This is necessary since the ma-
chine may “coast” through the needle down position when
needle down is called for, a time delay longer than the
coast time is required for proper operation of the trimming
mechanism. The timing capacitor C6 can only be charged
through R12 when continuity through D5, the commu-
tator 50, and SCR1 is broken by the commutator. If
the machine does “coast” through the needle down posi-
tion the capacitor will discharge through diode DS, the
commutator, and SCR1. When the machine stops at the
needle down position, capacitor C6 can be charged and
will fire unijunction transistor Q1 when the switch 48 is
closed.

A pulse from unijunction transistor Q1 will trigger
SCR3 and SCR4. When SCR4 is triggered, current is
supplied to the solenoid 63 of the thread catching finger
62 so that it can engage and hold the threads for trim-
ming. When solenoid 63 reaches its limiting position it
opens the normally closed switch 64 which removes cur-
rent from not only the solenoid 63 but also from the hold-
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6
ing resistors R6, R7 and R8 for SCR1 and the holding
resistor R18 for SCR4. This will turn off SCR 4 so that
solenoid 63 can return to its normal position letting the
switch 64 close. SCR1 also turns off so that the needle
down positioning circuit is deactivated.

When SCR 3 is triggered by unijunction transistor Q1,
current is allowed to flow through the coil of the electric
clutch 36 by way of the diode D4, contacts S, S%, and
the leads 52, 54 of the commutator 50, and the auxiliary
slow speed motor 35 rotates the sewing machine to the
needle up position. The current is interrupted by the com-
muntator 50 in the needle up position to disengage the
coil of the electric clutch 30 and couple the transmitter
to the sewing machine.

Another time delay is required to insure that the needle
has gone to the up position and is not coasting any more
before the thread is cut. This is done in a similar fashion
to the first time delay. Capacitor C5 is allowed to charge
up after the commutator 50 has opened the circuit in
the needle up position. When the capacitor C5 acquires
sufficient voltage to fire unijunction transistor Q2, a pulse
is passed to SCR2. This allows current to flow through the
solenoid 67 which moves the knife to cut the thread and
allows current to flow through the solenoid 73 which op-
erates the thread wiper. At the limit of its travel solenoid
67 opens the normally closed contacts 68 and removes
power from itself and from the resistor R20 and for the
SCR2 and SCR3 thus turning off SCR2 and SCR3 to
complete the cycle.

Having thus set forth the nature of this invention, what
we claim herein is:

1. A needle positioning device for a sewing unit having
a sewing machine, operator influenced control switches
associated with said sewing machine, a main drive means
and auxiliary slow speed drive means, electrically operated
coupling means for selectively engaging either said main
or auxiliary drive means to said sewing machine, and
sensing 'means operatively associated with said sewing
machine and responsive to the needle position thereof, said
needle positioning device including a first group of elec-
trical circuits and components connected electrically to
said coatrol switches, said electrically operated coupling
means, and said sensing means for effecting actuation of
said sewing machine by said auxiliary drive means into
a predetermined needle position thereof, and means for
operating ancillary devices on said sewing machine se-
quentially with said needle positioning device comprising,
electrical operating means associated with said ancillary
devices, a second group of electrical components and cir-
cuits carried on a unitary circuit board, and multi-terminal
plug and socket means for simultaneously electrically con-
necting said control switches, said sensing means, said
electrically operated coupling means, and said electrical
operating means of said ancillary devices with said com-
ponents and circuits of said circuit board, said circuit
board being exchangeably accommodated into said plug
and socket means.

2. A needle positioning device for 2 sewing unit having
a sewing machine, a main drive means and auxiliary slow
speed drive means for said sewing machine, operator in-
fluenced control switches associated with said sewing ma-
chine, clectrically operated coupling means for selectively
engaging either said main or auxiliary drive means with
said sewing machine, and a sensing means operatively
associated with said sewing machine and responsive to the
needle position thereof, a first multisocket terminal having
contacts associated therewith, means electrically connect-
ing said control switches, said electric clutch means, and
said sensing means to contact on said first multisocket ter-
minal, a first unitary circuit board including electrical
circuits and components exchangeably accommodated into
said first multisocket terminal for effecting actuation of
said sewing machine by said auxiliary drive means into a
predetermined needle position thereof, a second multi-
socket terminal having contacts associated therewith,
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means electrically connecting said control switches, said
sensing means, said coupling means, and contacts of said
first multisocket terminal to contacts of said second multi-
socket terminal, ancillary devices on said sewing machine,
electrical operating means for actuating said ancillary de-
vices, means electrically connecting said operating means
to contacts of said second multisocket terminal, and a
second unitary circuit board including electrical circuits
and components exchangeably accommodated into said
second multisocket terminal for actuating said ancillary
devices sequentially with the needle positioning of said
sewing machine.
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