
GB 2 067127B     1 SPECIFICATION                                movable
mould part towards the stationary mould part, the clamping operation by the
A plug making machine                        clamping means, and the
driving of the clamping means by the driving means are 5 The present
invention relates to a. plug making   70 effected successively. machine for
forming a plug and a cord          The invension will be described
hereunder, protector integrally at one end of an electric  by way of
example, with reference to the cord and, more particularly, to a cord
tension  accompanying drawings in which: device incorporated in the plug
making ma-     Figure 1 is a front elevational view of a cord 10 chine.
75 tension device in accordance with an embodi- A considerably large
bending stress is gen-  ment of the invention; in the state lowered erated
at the junction between a flexible elec-  together with a movable mold part
of a plug tric cord and a solid mold plug and the life of  making machine;
the electric wire in the cord becomes short    Figure 2 is a side
elevational view of the 15 due to the generation of such stress. Under  80
device shown in Fig. 1; these circumstances, there have been pro-
Figure 3 is a front elevational view of a cord posed a variety of cords
having a cord protec-  tension device in accordance with an embodi- tor at
the portion of the cord subjected to the  ment of the invention, in the
state raised bending stress to protect the cord against   together with the
movable mold part; 20 breakage. In these electric cords, the cord  85
Figure  is afront elevational view of a protector is formed integrally with
the plug at  plug; one end of the cord. In order that the cord    Figure 5
is a top plan view of the movable protector provides the expected
protection ef-  mold part; fect, it is essential that the cord protector is
Figure 6 is a plan view of a cord end fitted 25 formed on the cord surface
with a uniform  90 to an auxiliary frame incorporated in the plug
circumferential thickness distribution. For ob-  making machine; and
taining such a uniform thickness distribution  Figure 7 shows the cord end
as viewed in of the cord protector, it is necessary to apply  the direction
of arrow line VII-VII. a tension to the cord after placing one end of
Throughout the drawings, the same refer- 30 the latter in the mold cavity,
so that the cord    95 ence numerals are used to denote the same may be set
in a tensed state correctly on the   parts or members. axis of the cavity
during molding. This setting  Referring first to Figs. 1 and 2, there is of
the cord has been made heretofore wholly  shown a plug making machine
equipped with manually by pulling the cord away from the   a cord tension
device of the invention gener- 35 mold by operator's hand. This work is
very  100 ally designated at a reference numeral 1. The troublesome and the
positioning of the cord  plug making machine has a plate 4, a station-
correctly on the cavity axis is extremely diffi-  ary upper mold part 5
fixed to the plate 4, a cult to conduct.                             plate
6, a movable lower mold part 7 fixed to The present invention provides a
plug mak-  the plate 6 and an auxiliary frame 8 disposed 40 ing machine
including a mould having station-  105 between both mold parts and adapted
to ary and movable mould parts each formed   .  move along rails 9. Mold
cavities 5a and 7a with a mould cavity portion, the mould cavity  are
formed in the stationary and movable portions forming a mould cavity for
receiving  mold parts 5 and 7, respectively. As will be a cord end
connected to plug terminals for the  understood from Figs. 5 and' 6, more
specifi- 45 integral moulding of a plug and a cord protec-  110 cally, the
mold cavities 5a and 7a are formed tor when the movable mould part is moved
to  in plural in respective mold parts 5 and 7. meet the stationary mould
part, a holding    Therefore, it is possible to conduct the forma- device
for holding the plug terminals at pre-  tion of the plug 34 and cord
protector 35 determined positions in the mould, a cord    integral with the
cord for a plurality of cords 50 tension device for applying a tensile
force to    11 5 at a time. In these Figures, a reference the cord after
the cord end is placed in the  numeral 7b designates a guide bore formed in
mould cavity, the cord tension device includ-  the upper face of the
movable mold part 7 ing clamping means disposed outside the      and
adapted to receive a locating pin 5b mould and adapted to clamp a portion
of the  formed to project from the lower face of the 55 cord projecting out
of the mould, driving  120 stationary mold 5 when the mold parts are means
disposed outside the mould for driving  brought together. the clamping
means away from the plug ter-     The cord tension device 1 comprises a
minals along the axis of the mould cavity    clamp device 2 and a driving
device 3. The thereby to hold taut the cord between the    clamp device 2
has a pair of parallel side 60 clamping means and the holding device and
125 plates 10, 10' and a plurality of clamp to align the cord with the axis
of the mould  mechanisms 11 interposed between the side cavity, and means
for automatically control-  plates 10, 10' . The number of clamp mecha-
lingthe operation of the movable mould part,  nisms 11 corresponds to the
number of pairs the clamping means and the driving means in  of mold
cavities 5a, 7a. Each clamp mecha- such a manner that the movement of the
130 nism is connected to the cylinder rod 13 of a    



GB 2067 127B                                           2 cylinder 12. The
clamp meohanism 11 has a       arrow A and in the counter direction in Fig.
2 cord receiver 14 fixed betweeb the side plates together with the cylinder
rod 23, while being 10, 10', a guide roller 15 rotatably, mounted  guided
by the guide rod 27 and the guide between the side plates 10,10,   and a
pivot  block 26. 5 lever 16. As will be seen from Fig. 1 there are    70 As
shown in Fig, 2, the side plate 19 is formed a plurality of arcuate crests
and valleys  unitarily connected at the lower end thereof to on the upper
end of each side plate 10, 10               the plate 6 through the medium
of a connect- The arrangement is such that each valley        ing ,member
25 so as to be moved up and  receives a cord 17.  Each cord receiver 14 has
down together with the plate 6 as the latter is 1 0 a top surface 14a
located at the bottom of      75 driven vertically by a ram which is not
shown. each valley a constituting a cord receiving     Although not
illustrated in Fig. 1, the connect- surface for receiving the cord fitted
to the   ing member 25 is provided at lower parts of valley.
The aforementioned pivot lever 16 is pivo-  sides of the latter.as viewed
in Fig. 1. The 15 tally secured to the upper end of a connecting   80
operation of the cylinder 22 is controlled by a member 37 which is  fixed
to the upper end of       limit switch 29  provided at the upper and left
the cylinder rod 13. As will be clearly seen    side portion of the side
plate 19 and a key 30 from Fig. 1. the position of the centroid G of
projected downwardly from the rail 9. the pivot lever 1 6 is  located at a
distance to  As shown in Figs. 6 and 7, the aforemen- 20 the right from the
axis of the cylinder rod 13   85 tioned auxiliary frame 8 is constituted
by four for actuating this lever 16. Therefore, the     frame  members 8a
through 8d assembled pivot lever takes the position pivotally rotated
substantially ina rectangular form.  The inside in the clockwise direction
to locate its right   measurement of the rectangle is slightly side edge in
engagement with the guide roller    slighly greater than  the outside
measurement 25 15 as shown in Fig.1., in the normal state in    90 of the
upper end of the movable mold part 7 which the cylinder rod 1 3 is
extended. As the     so that the lower end of the stationary mold cylinder
1 2 is actuated to retract its cylinder   part 5 and the upper end of the
movable rod downwardly, the pivot lever 16 is, rotated   mold part 7  are
received by the  space 40 in the counter-clockwise direction as viewed in
defined by the frame members 8a thru 8d 3 0 Fig. 1 keeping the engagement
at its right   9 5 when these mold parts are brought together.  side edge
with the guide roller,1 5, to take the   Within the frame member 8d,
mounted is an position shown in Fig. 3. In consequence, the     operation
rod 32 for a sliding motion in the cord. 17 is clamped between the  hook
portion    longitudinal direction The operation rod 3 2 16a of the pivot
lever 16 and the upper            has a plurality of pairs of hook pins 31
only 35 surface 14a of the cord receiver 14. The  100 one of which  is
sown. upper surface 14a of the cord receiver 14 and       Each pair of the
hook pins are adapted to fit the hook portion 16a of the pivot lever
16.are  in the bores 33 (See- Fig. 4).of a correpod- plated with chromium
to permit a slight slip of  ing pair of plug terminals of the associated
the cord 17.clamped there between to avoid   cord 17 thereby to hold the
plug terminals 33 40 any excessive tension  when the  tension iss   105 at
predetermined position of the auxiliary applied in a manner explained later
frame 8.  The frame member 8b has support- The cylinder 12 is adapted to
be actuated      ing grooves 8b' formed therein and adapted when a limit
switch 20 projecting to the right    to support the cords   17. Therefore,
the aux- (Fig. 1)from the lower part of the side plate  iliary frame  8
constitutes a holding device 45 19 is contacted by the key 21 which
projects  110 which holds the plug terminals and cord ends downwardly from
the rail 19. A reference         connected to the latter atcorrect
positions in numeral 18 in Fig,2 designates a bolt by          the mold
parts when  both mold parts 5 and 7 which the side plates 10, 10' are
secured to      are brought, together during operation of the each other.
plug making machine. 50   Turning now to the driving, device 3, this     1
15 As shown in Fig 6 as. the operation rod 32 device includes a cylinder 22
attached to the   is-retracted to the left the hook pins 31 are side plate
19 and having  a cylinder rod 23 , extracted form  the, bores 33' of the
plug which in turn is connected at its end to a stop     terminlas 33 to
permit the cords 17 to be  plate 24 fixed to the lower parts of the side
detached from the auxilisry frame 8. 55 plates 10, 10 of the clamp device
2. A pair    120   Hereinafte, an explanation will be made as of blocks 28
are fixed to both sides of the       to how the plug making machine
incorporat- bottoms of the side plates 10, 10'. A guide    ing the device
of the invention operates rod 27 is connected at its one end to each  When
the plug  making machine takes the  block 28 while the other end of the
same (See  initial state shown in Figs 1 and 2 cords 17 60 Fig. 2) is
slidably received by a guide block  125 with plug terminals 33 attached
thereto are 26 secured to an upper part of the side plate    placed in the
auxiliary frame 8 as shown in 19  Therefore as the cylinder rod 23 is
Fig 6.Thereafter a ram (not shown) opera- extended and retracted by the
operation of the  tively connected to the plate 6 is actuated to cylinder
22 the side plates 10,10'ie the  raise the plate 6 together with the
movable 65 clamp device 2 is moved  in the direction of    130 mold part7
clamp device 2 and the and the driving    
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GB2067127B        3 device 3. During the upward movement of the  device 2
are moved downward, the limit movable mold part 7, the step surface 7c of
switch 20 clears the key 21 of turn off so that the movable mold part 7 is
brought into      the clamp device 2 unclamps the cords 17. In contact with
the lower face of the auxiliary  this downward movement, the auxiliary
frame 5 frame 8 so that the latter is moved upward  70 8 is brought into
contact with the rail 9 and, thereafter. Then, as the upward movement is
thereafter, the movable mold part 7 is moved continued further, the cords
17 are put into  further downward leaving the auxiliary frame valleys
between arcuate crests on the tops of  8, so that the plugs 34 and the cord
protec- the side plates 10, 10' and, when the lower  tors 35 formed on one
end of the cords are 10 surface of the stationary mold part 5 is con-  75
left in the auxiliary frame 8 leaving the cavi- tacted by the upper surface
of the movable   ties 7a of the movable mold part 7. mold part 7, the cords
17 are placed on the    As the plate 6 reaches the lowermost posi- top
surface 14a of the cord receiver 14. Also,  tion in its stroke, the limit
switch 29 contacts the limit switch 20 is contacted by the key 21  the key
30 to turn on, so that the cylinder rod 15 when the lower face of the
stationary mold  80 23 of the cylinder 22 is extended to cause the part 5
and the upper surface of the movable  movement of the driving device 3 so
that the mold part 7 are jointed to each other to turn  plug making machine
results the starting posi- on thereby to cause the operation of the
tion shown in Figs. 1 and 2. cylinder 12 to retract the cylinder rod 13
Thereafter, the auxiliary frame 8 is moved 20 downwardly.
85 to the position offset from the mold parts 5, Consequently, the pivot
lever 16 is rotated  7, along the rail and pushes the operation rod
counter-clockwise as viewed in Fig. 1 to come  32 to the left as viewed in
Fig. 6 to disengage to take the position shown in Fig. 3.        the hook
pins 31 from the bores 33' of the The cords 17 are safely clamped between
plug terminals 33, so that the cords 17, now 25 the upper face 14a of the
cord receiver 14  90 having plugs 34 and cord protectors 35 and the hook
portion 16a of the pivot lever  formed unitarily therewith, are allowed to
be 16, when the plug making machine takes the  taken out of the auxiliary
frame 8. position shown in Fig. 3. Then, the cylinder   A plurality of
auxiliary frames 8 are dis- rod 23 of the cylinder 22 of driving device is
posed on the rail 9. These auxiliary frames 8 30 retracted so that the
clamp device 2 together    95 are successively moved to the position be-
with the cords clamped thereby is moved in   tween both mold parts 5, 7 to
conduct the the direction of the arrow A. In consequence,  work
continuously. Namely, as the work is the cords 17 are pulled and arranged
under   over with a first auxiliary frame 8, the latter is application of
tension correctly on the axes of  moved to the position out of the mold
parts 5, 35 mold cavities formed by pairs of cavities 5a,    100 7 and the
second auxiliary frame 8 is moved 7a of the stationary and movable mold
parts  into the molding position between both mold 5, 7.
parts for the forming operation. The work is Then, a molten plastic is
charged into the  repeated in this way to produce the cords with mold
cavities to form, by injection molding,  plug and cord protector at a high
rate of 40 plugs 34 (Fig. 4) and cord protectors 35 (Fig.  105 production.
Preferably, the auxiliary frames 4) on the ends of the cords 17. Since a
slight  are so arranged that their frame members 8c slip is allowed for the
cords clamped between  are directed toward the forward side of the rail the
chrome-plated upper face 14a of the cord  9, i.e. in the downstream
direction of the receiver 14 and the hooked portion 16a of    movement of
the auxiliary frames. According 45 the pivot lever 16, the cords are
protected  110 to such an arrangement, the right projected from the
application of excessive tension.   end 32' of the operation rod 32 is made
to After the forming of the plug 34 and cord  contact with the preceding
auxiliary frame protector by the injection molding, the ram  when the
succeeding auxiliary frame is moved (not shown) is operated to lower the
plate 16  to the position out of the mold parts along the 50 so that the
movable mold part 7, auxiliary  11 5 rail 9. It is, therefore, possible to
disengage frame 8, clamp device 2 and the driving      the hook pins 31
from the bores 33' of the device 3 are lowered together with the plate
plug terminals 33, by leftward movement of 6. In the initial period of this
downward    the operation rod 32 as viewed in Fig. 6. movement, the limit
switch 20 in held in ON    As has been described, according to the 55
state, so that the clamp device 2 continues to  120 invention, there is
provided a plug tension clamp the cords 17. Therefore, when the      device
having an automatically operative movable mold part 7 is separated from the
clamp device and a driving device which also stationary mold 5 by the
downward move-      operates automatically. The cord tensioning ment of
thereof together with the auxiliary  operation is performed automatically
to cor- 60 frame 8 and the clamp device 2, the plug 34   125 rectly set the
cords in a tensed state along the and the cord protector 35 formed on the
axes of respective cavities of the mold device, cords 17 are preferably
parted from the corre-  to permit the formation of the plug and the
sponding cavity 5a of the stationary mold part  cord protector in this
state. 5. As the plate 6 and, hence, the movable      By arranging the
cords on the axes of mold 65 mold part 7, auxiliary frame 8 and the clamp
130 cavities under application of tension, various    
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inconvenience such as  deformation of mold       rectangular form which
defines a space for 



due to weight of the cord are avoided,so that  "receiving 'the juncture
between the movable the cord protector is formed to have a uniform   mold
part and the stationary mold part when thickness distribution in the
circumferential     the movable mold  part meets the stationary 5
'direction At the same time, the efficiency of  70 mold 'part, the
auxiliary frame 'including an 5 the mass production, as well'as
producibility,      operating rod slidably mounted therein and is very much
increased' by performing the        having a pluraity of hook pins fixed
secured tensioning' operation automatically    ' '           thereto each
of the hook pins- engaging'in a bore of a respective plug terminal to hold
the 10 CLAIM'S:              '                        75 same in the mold
when the operating rod is 1. A plug making machine including' a'
slid in one direction, and each hook pin being mould having 'stationary and
movable mould       disengaged from'its respective bore when the parts each
formed 'with a mould cavity por-       operating-rod is slid in the other
direction; tion'the mould cavity portions forming a '             :5.'A
plug  making machine as claimed in 15 mould 'cavity for receiving a cord
end con-      80 any one of claims 1 to 4,-the clamping means 'nected
to'plug terminals for the integral      being substantially as hereinbefore
described moulding of a plug and a cord protector when        with
reference to, and as illustrated by, the the movable mould 'part is moved
to'meet the         accompanying drawings. - stationary mould part,
a'holding 'device for           6 A plug making machine as claimed in 20
holding the plug terminals at predetermined       85 any one of claims 1 to
5, the driving means positions in the mould, a cord tensio i'device
being substantially as  hereinbefore described for applying a tensile force
to the cord after      with reference to;and as illustrated by the
'the,cord' end 'is placed in the mould cavity,      accompanying drawings
the cord terision device including clamping          7; A plug making
machine as-claimed in 25 means disposed outside the'mould and'
90 any one of'claims 1 to 6, the holding device;- adapted to clamp a
portion'ofthe cord pro-         being substantially as hereinbefore
described jecting out of the mould; driving means dis-       - with
reference to, and as illustrated by, the posed outside the mould for drivng
the           accompanying drawings. clamping means away from the plug
terminals  ' 8 A plug making machine substantially as 30 along the axis of
the mould cavity thereby to     95 herein before described with'reference
to, and hold taut the cord between the clamping         as illustrated by,
the 'accompanying drawings. means and' the holding device and to align the
-         cord with the axis of the mould cavity, and        Printed for
Her Majesty's Stationery Office by Burgess & Son (Abingdon) Ltd-1983. means
for automatically controlling the opera-     Published at The Patent Offce
,25 Southampton Buildings 35 tion of the movable mould part, the clamping
London,WC2A 1AY, from which copiesmay beobtained --means and the driving
means in such a man-       :       -                      ner that the
movement of the movablemould 'part towards the stationary mould part, the
clamping operation by the clamping means, 40 and the driving of the
clamping  means by the . driving means are effected successivelt 2 A
machine as claimed in claim 1 wherein the clamping means includes a cylin-
'der arranged in' a fixed relation to the-movable 45 mold part; a cord
receiver disposed at the    outside of the movable'part in a'fixed relation
to the latter and adapted to receive the cord portion projecting out of the
movable mold part and a pivot lever connected the cylin- 50der rod of the
cyinider and pivotally monorable                                      in
accordance with the operation of said cylin- der rod between a position for
clamping the cord portion received by the cord receiver and another
position for unclamping that cord por- 55 tion. A machine as  claimed in
claim 1 or                        claim 2 ,wherein the driving means
includes a cylin having a cylinder rod contiected-to a part of the clapming
means,m whereby the  60 clamping means,whilst;clamping the cord
end is movable away from the mold to impart a predetermined tension to the
cord. 4. A machine as claimed in any one of claims 1 to 3, wherein the
holding'device           65 includes an auxiliary frame  of substantially


