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ELECTRICAL TERMINAL INSERTION APPARATUS (71) We, AMP INCORPORATED, a cor-
for an electric induction motor; poration organised and existing under the
Figure 2is a perspective view of the stator laws of the State of New
Jersey, United  in association with a strip of electrical ter- States of
America, of Eisenhower Boulevard, minals and parts of the apparatus, which
are 5 Harisburg, Pennsylvania, United States of shown in fragmentary form,
one of the ter- 50 America, do hereby declare the invention, minals being
shown in isolation from the for which we pray that a  patent may be  strip;
. granted to us, and the method by which it   Figure 3 is a sectional view
showing a is to be performed, to be particularly des-  terminal insertion
mechanism of the appara- 10 cribed in and by the following statement:  tus
prior to the beginning of a cycle of 55 This invention relates to apparatus
for operation of the apparatus; inserting  an  electrical terminal into  a
Figure 4 is a fragmentary sectional side cavity in a terminal support
view showing the insertion mechanism at a According to the invention,
apparatus for first stage during a cycle of operation of 15 inserting  an
electrical terminal into  a  the apparatus;                    60 cavity in
a terminal support, comprises a ter-   Figures 5 and 6 are similar views to
that minal insertion ram, means for positioning  of Figure 3 but showing
the insertion the terminal support with the cavity in  mechanism  at a
second and third stage alignment with the ram, means for moving  during the
cycle of operation, respectively; 20 the ram through a working stroke
towards   Figures 7a to 7c are enlarged diagram- 65 the terminal support
from a retracted posi- matic, fragmentary sectional views illus- tion,
means for locating the terminal be- trating successive stages during the
insertion tween the ram and the cavity when the ram  of a terminal into a
cavity of the housing is in its retracted position, so that the ter-
carried by the stator; 25 minal is entrained by the ram during its   Figure
8 is a front view of the apparatus, 70 working stroke and is thereby
inserted into shown partly'in section; the cavity and means for controlling
the    Figure 9  is a side view of part of the depth to which the terminal
is inserted into  apparatus illustrating a stator supporting the cavity,
such insertion depth control means  arbor in a horizontal operative
position; 30 comprising a control member movable   Figure 10 shows a
fragment of Figure 9 75 ahead of the ram so as to engage the ter-  but
illustrating the arbor in a vertical load- minal support during an initial
portion of ing position; and the working stroke of the ram  stop means
Figure 11 is a view taken on the lines acting to terminate the working
stroke of XI-XI of Figure 9. 35 the ram. when the  ram  has moved a pre-
As shown in Figure 1, the apparatus com- 80 determined distance towards the
terminal prises a C-shaped frame 2 supporting on its support after the
control member has en- lower (as seen in Figure 1) arm 3, terminal gaged
the terminal  support           feeding,  stator supporting and insertion
For a better undertanding of the invention  mechanisms of the apparatus and
on its 40 reference will now be made by way of ex- upper (as seen in Figure
1) arm 5, a ter- 85 ample to the accompanying  drawings in  minal punch
drive unit housing 4. which: -                                 As shown in
Figure 8. the housing 4 con- Figure 1 is a perspective view of apparatus
tains a piston-and-cylinder drive unit 58 to for inserting electrical
terminals into cavities  the piston rod of which is connected to a 45 in an
insulating housing carried by a stator punch asembly 42 carrying a terminal
sever- 90   



1 500 247 ing punch 60 arranged to be driven in a  length of the ram, back
from its rear end, vertical reciprocating motion by the unit  so that the
ram has a reduced cross-section 58. The assembly 42 also carries a terminal
effective working portion 74a extending from feed cam 10 arranged to drive
rightwardly  the shoulder 84 towards the arbor 50. The 5 (as seen in Figure
8) a horizontally slidable  portion 74a of the ram  is received in a 70
shaft.56, through a cam follower 68 thereon  longitudinally slidable ram
track tube 80, against the action of a return spring 64, at coupled to the
ram base 73 by a spring 78, the end of the upward, or return stroke of  one
end of which is attached to a shoulder the punch 60. The shaft 56 is
connected  95 on the ram base 73 and the other end 10 through a lost motion
connection, to a ter-  of which is connected to a block 94 on the 75 minal
feed lever 62 swingable about a pivot tube 80. A stud 124 on. the ram
portion pin 63 which, as shown in Figure 1, is shift-  74a projects into a
slot 122 in the tube 80 able lengthwise of a slot in a bracket sup-
(Figure 5). Positioned below the tube 80 and porting the pivot pin 63, by
means of an  secured to the ram base 73, is a wire cutter 15 adjusting
screw 7. A terminal feed arm 46  blade 76 having a cutting edge 77. The 80
pivotally connected to the end of the lever  upper (as seen in Figures 4 to
6), wall of the 62 remote from the shaft 56 carries at its  tube 80 has an
opening 100, which in the free end, a terminal feed finger 66, the throw
position of the parts shown in Figures 3 of the lever 62 and thus the
travel of the  and 4, registers with the guide track 44 20 finger 66 being
adjustable by means of the  which is defined by terminal guide plates 86 85
screw 7. The feed finger 66 projects into  and 88, a shear plate 91 having
a shearing a terminal feed track 44 on the arm 3 and  edge 92 projecting
into the track 44 at the is engageable in holes 66 (Figure 2) in a  station
90.  The left hand (as seen in terminal strip 23 to advance the strip left-
Figures 4 to 6) or rearward end of the tube 25 wardly by one step, each
time the cam 70  80 presents an abutment surface 82 towards 90 engages the
cam follower 68. The strip 23  the shoulder 84, the opposite end of the is
held down in the feed track 44 by a spring  tube 80 presenting an abutment
face 96 to- loaded pressure pad 45.                  wards the arbor 50. A
cam block 97 is A stator support arbor 50 is rotatable in secured to the
right hand (as seen in Figures 30 a support block 51, the latter being
mounted  4 to 6) or forward end of the base plate 111 95 in a clevis 52 on
the arm 3 for angular  of the terminal insertion mechanism, has a movement
about a pivot pin 53 between the  chamfered cam surface 97' for cooperation
position shown in Figures 1 and 9 in which  with the blade 76 and also
defines an open- the arbor 50 extends horizontally, and that ing 98 for
receiving the blade 76. 35 shown in Figure 10 in which the arbor ex-    As
shown in Figure 2, the terminal strip 100 tends vertically. At its lefthand
(as seen in  23 comprises individual terminals 25 all ex- Figures 1 and
9)end, the arbor 50has keyed  tending from one side of a carrier strip 36
thereto a hand wheel 54, the other end of in which the holes 24, mentioned
above, are the arbor,  being provided with a collar 116  formed. Each
terminal has opposed side 40 carrying a stud 102 extending axially of the
walls 28 and 28' each provided with a wire 105 arbor, a stator receiving
portion 106 of the  receiving slot 30, these slots being aligned arbor
extending axially from the collar 116. with one another and opening into a
forward In the horizontal position of the arbor 50, wall 31 of the
terminal. An. obliquely in- the support block 51 actuates a limit switch
wardly directed tab 26 is connected to the 45 104 (Figures 9 and 10). The
collar 116 has, side wall 28' by a bight 27. Each terminal 110 as shown in
Figure 11, a series of recesses  has a series of lances 32 projecting from
the 108 for receiving the conical tip of a spring  lateral edges of each
side wall 28 and 28'. loaded indexing plunger 110. Each recess    A stator
12 to be mounted on the arbor 108 contains a set screw 118 which is with-
50 and having a central through hole 35 50 drawable to close the recess so
that it is  has secured thereto, as shown in Figure 2, 115 not engaged in
by the stop 110. The en-  an insulating  electrical terminal housing 18
gagement of the stop 1110 in any recess 108  which projects from  the near
(as seen in causes a  limit switch 114 to be actuated.   Figure 2) end of
the stator 12, the stator Also mounted on the arm 3 and extend-   coils 14
and 14', extending through portions 55 ing at right angles to, and below ,
a terminal of the housing 18. The housing 18 has four 20 loading station 90
of the feed track 44 is  terminal receiving cavities 20, 20 on each a
terminal insertion mechanism (Figures. 3  of two opposite sides of its
periphery, these to 6)  comprising  an  actuating piston-and-  cavities
each being bounded by an edge 



cylinder unit 72 the piston rod  of which is  portion 34. of the housing
18. Each cavity .60 connected to a ram base 73 having a cavity  20, 20' has
two slots 22a and 22b respec- 125 75 receiving a terminal insertion ram  74
tively, one formed in each of two opposite attached to the ram base 73, at
the rear or  side walls 38 of the cavity, the slots 22a leftward (as seen
in Figures 3, 5 and 6), being formed in a side wall 38 which co- end of the
ram 74. The ram 74 has a shoul-  incides with the outer periphery of the
stator 65 der 84 positioned about one third of the  and the slots 22b,
which are deeper than 130    the slots 22a, being formed in a side wall
with respect to the edge portion 34 of the 38 which coincides with the
inner periphery  cavity 20. This edge portion accordingly of the stator. In
order to prepare the stator  constitutes a datum  or reference position for
use with the apparatus, a coil wire 16  for determining the insertion depth
of the 5 of the stator has been laced through each  terminal into the
cavity 20.         70 pair of slots 22a and 22b.                The
insertion of the terminal into the To load the apparatus -for use, the
arbor  cavity 20 is shown in detail in Figures 7A 50      is tilted about
the pin 53 to the vertical to 7C. As shown in Figure 7A a wire 16 position
of Figure 10 and a stator 12 is  laced through the slots 22a and 22b in the
10 pushed over the portion  106, with the  side walls of the cavity 20, as
mentioned 75 housing 18 trailing, the stud 102 on the col-  above, lies in
the path of the terminal 25, lar entering a hole 35 (Figure 10) in the end
this wire being positioned opposite to the of the stator remote from the
housing 18  slots 30 in the side walls 28 and 28' of the angularly to
position the stator with respect terminal. Since slot 22b is of greater
depth 15 to the arbor. The arbor is then returned  than the slot 22a, the
wire 16 extends ob- 80 to its horizontal, Figure 9, position whereby
liquely across the cavity 20. Figure 7B the switch 104 is actuated. The
hand wheel shows the terminal 25' entering the cavity 54 is then rotated so
that the tip of the  20, with the edge 77 of the blade 76, which plunger
110 engages in a recess 108 of the  moves with the ram 74, lying just ahead
of 20 collar 116 so that the switch 114 is actuated. the terminal 25'. The
edge 27 cooperates 85 The actuation of the switches 104 and  with the base
of the slot 22a to trim the 114 causes the piston-and-cylinder device 58
wire 16 prior to the wire 16 being received in to advance its piston rod so
that the punch  the slots 30 of the terminal, by virtue of 60 (which is in
the position of Figures 3 and  the obliquely extending position of the wire
25 8) descends and severs the leading terminal 16. As will be apparent from
Figure 7B, 90 25' of the strip 23, which terminal is posi-  the cam surface
97' of the block 97 deflects tioned at the terminal loading station 90, the
blade 76 towards the housing 18 only from  the carrier strip 36 in
cooperation  after theedge 77 has passed the edge portion with the shearing
edge 92 of the shear plate  34 of the housing so that the edge 77 does 30
91. As shown in Figure 4, the terminal 25' not foul the housing. Figure 7C
shows the 95 is driven by the punch 60 through the open-  terminal 25'
fully inserted into the cavity ing 100 into the tube 80 with the wall 31
20, there being a space between the wall 31 of the terminal 25' directed
towards the  of the terminal and the base of the cavity cavity 20 fixedly
positioned immediately in  20. Since the insertion depth of the terminal 35
front of the tube 80 by the engagement of the  into the cavity is not
determined by the ter- 100 plunger 110 in the recess 108.          minal
bottoming in the cavity, but by the Also by virtue of  the  actuation of
the  relative lengths of the portion 74a of the switches 104 and 114, the
unit 72 now ad-  ram and the tube 80, any excess load is vances its piston
rod so that the ram base  carried by the housing and does not there- 40 73
is advanced to advance the ram 74 from  fore cause deformation of the
terminal, 105 its Figures 3 and 4 position to engage the  which might
impair its spring properties. terminal 25' as shown in Figure 5. At this
The piston-and-cylinder unit 72 is pneu- time, the punch 60 rises so that
the cam 70  matic and thus has sufficient resilience to engages the cam
follower 68 to feed another  prevent damage to the housing 18 by abut- 45
terminal to the loading station 90 as shown  ment of the tube 80 against
the edge portion 110 in Figure 5. The advancing ram base 73  34. As will be
apparent from Figure 7C, drives the tube 80, by way of the spring 78, the
severed free end of the wire 16 is drawn towards the housing 18 until the
face 96 of into the cavity 20 as a result of the movement the tube 80
engages the edge portion 34 of  of the terminal 25' towards the base of the
50 the cavity 20, the travel of the ram base 73  cavity 20, so that no
exposed portion of the 115 



continuing so that the spring 78 is com- wire lies outside the housing 18.
The ter- pressed as shown in Figure 6, this spring in  minal is retained in
its cavity by the en- effect providing a lost motion connection  gagement
of the lances 32 on the terminal between the ram base 73 and the tube 80.
with the cavity wall. 55 The continued advance of the ram base 73    After
the completion of its insertion 120 causes the ram 74 to push the terminal
25' stroke, the ram 74 is returned to the posi- down the tube 80 and into
the cavity 20 as  tion of Figure 3, the stud 124 on the ram shown in Figure
6, the insertion stroke of portion 72b cooperating with the rear end the
ram 74 ceasing when the shoulder 84  of the slot 122 in the tube 80 to
return the 60 thereof engages the abutment surface 82 of  tube 80 to its
initial position. The wire 125 the tube 80. It will therefore be apparent
16 can be connected to an external lead by that the difference in length
between the ram  connecting the lead to the tab 26 of the portion 74a, i.e.
the effective length of the  terminal 25'. ram, and the length of the tube
80 deter-   A further operating cycle of the apparatus 65 mines the final
position of the terminal 25' can be initiated by rotating the hand wheel
130    4                                       1 500 247
4 54 to engage the tip of the plunger.110 in  through which the terminal is
introduced 45 a further recess 108 of the sleeve 116.  into the guide track
by a punch, the guide Where no terminal is to  be inserted into  track
being retracted by the ram during its one of the cavities 20 or 20', the
appro-  return stroke, to align the opening with the 5 priate set screw 118
is set so as to ensure  punch. that the plunger 110 does not engage in the
4. Apparatus according to Claim  3, in 50 recess receiving that set screw.
which, the means for positioning the terminal WHAT WE CLAIM IS:
support is movable between a first position 1. Apparatus for inserting an
electrical  for loading a terminal support onto the 10 terminal into a
cavity in a terminal support, positioning means and a second position in
the  apparatus  comprising  a  terminal  which the cavity is aligned with
the ram, 55 insertion ram, means for positioning the  movement of the
positioning means from terminal support with the cavity in alignment  its
first to its second position serving to with the ram, means for moving the
ram   actuate switch means for initiating the work- 15 through a working
stroke towards the ter-  ing strokes of the punch and the ram. minal
support from  a retracted position,    5. Apparatus according to any one of
the 60 means for locating the terminal between the  preceding claims, in
which the ram carries ram and the cavity when the ram is in its  a blade
for trimming a wire extending retracted position, so that the terminal is
through the cavity and across the insertion 20 entrained by the ram  during
its working  path of the terminal, a cam surface posi- stroke and is
thereby inserted into the cavity  tioned adjacent the terminal support
serving 65 and means for controlling the depth to  to cam the blade towards
the terminal sup- which the terminal is inserted into the cavity, port to
sever the wire during the working such insertion depth control means
compris-  stroke of the ram. 25 ing a control member movable ahead of the
6. Apparatus according to any one of the ram  so as to engage the terminal
support preceding claims, in which the positioning 70 during an initial
portion of the working  means is an arbor which is displaceable be- stroke
of the ram, stop means acting to  tween a position in which it extends at
terminate the working stroke of the ram  right angles to the path of
movement of 30 when the ram has moved a predetermined  the ram and a
position in which the arbor distance towards the terminal support after
extends axially of such path of movement 75 the control member has engaged
the terminal  in which position the arbor is rotatable support.
about its own axis to an angular position 2. Apparatus according to Claim
1, in  in which the cavity is in alignment with the 35 which the control
member is in the form of  ram, detent means being provided for lock- a
guide track through which the leading  ing the arbor in such angular
position.    80 portion of the ram extends, the guide track    7. Apparatus
for inserting an electrical having a first end surface facing a shoulder
terminal into a cavity in a terminal support, on the ram and a second end
surface facing  substantially as hereinbefore described with 40 the
terminal support, the guide track being  reference to  the accompanying
drawings. connected to the ram  through a resilient 



lost motion connection.                             For the Applicants: 3.
Apparatus according to Claim  2, in         R. G. STUART-PRINCE, which the
guide track has an opening              Chartered Patent Agent. Printed for
Her Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1978. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    4
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the plunger 110 in  through which the terminal is introduced 45 a further
recess 108 of the sleeve 116.  into the guide track by a punch, the guide
Where no terminal is to be inserted into  track being retracted by the ram
during its one of the cavities 20 or 20', the appro-  return stroke, to
align the opening with the 5 priate set screw 118 is set so as to ensure
punch. that the plunger 110 does not engage in the    4. Apparatus
according to Claim  3, in 50 recess receiving that set screw.
which, the means for positioning the terminal WHAT WE CLAIM IS:
support is movable between a first position 1. Apparatus for inserting an
electrical for loading a terminal support onto the 10 terminal into a
cavity in a terminal support, positioning means and a second position in
the  apparatus  comprising  a  terminal which the cavity is aligned with
the ram, 55 insertion ram, means for positioning the  movement of the
positioning means from terminal support with the cavity in alignment its
first to its second position serving to with the ram, means for moving the
ram  actuate switch means for initiating the work- 15 through a working
stroke towards the ter-  ing strokes of the punch and the ram. minal
support from  a retracted position,   5. Apparatus according to any one of
the 60 means for locating the terminal between the  preceding claims, in
which the ram carries ram and the cavity when the ram is in its  a blade
for trimming a wire extending retracted position, so that the terminal is
through the cavity and across the insertion 20 entrained by the ram  during
its working  path of the terminal, a cam surface posi- stroke and is
thereby inserted into the cavity  tioned adjacent the terminal support
serving 65 and means for controlling the depth to  to cam the blade towards
the terminal sup- which the terminal is inserted into the cavity, port to
sever the wire during the working such insertion depth control means
compris-  stroke of the ram. 25 ing a control member movable ahead of the
6. Apparatus according to any one of the ram so as to engage the terminal
support preceding claims, in which the positioning 70 during an initial
portion of the working  means is an arbor which is displaceable be- stroke
of the ram, stop means acting to  tween a position in which it extends at
terminate the working stroke of the ram  right angles to the path of
movement of 30 when the ram has moved a predetermined  the ram and a
position in which the arbor distance towards the terminal support after
extends axially of such path of movement, 75 the control member has engaged
the terminal  in which position the arbor is rotatable support.
about its own axis to an angular position 2. Apparatus according to Claim
1, in  in which the cavity is in alignment with the 35 which the control
member is in the form of  ram, detent means being provided for lock- a
guide track through which the leading  ing the arbor in such angular
position.   80 portion of the ram extends, the guide track    7. Apparatus
for inserting an electrical having a first end surface facing a shoulder
terminal into a cavity in a terminal support, on the ram and a second end
surface facing  substantially as hereinbefore described with 40 the
terminal support, the guide track being  reference to the accompanying
drawings. connected to the ram through a resilient lost motion connection.
For the Applicants: 3. Apparatus according to Claim  2. in        R. G.
STUART-PRINCE which the guide track has an opening             Chartered
Patent Agent. Printed for Her Majesty's Stationery Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1978. Published at the Patent Office, 25
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