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welding  apparatus  has  been   113. As the grid 101 is scanned in the
welder            properly  set up  and  operations initiated,  so that
each opening 103 passes under the            the  apparatus  will  itself
complete  all  welding heads, the welder senses for the pre-            the
welds  needed  accurately  and  reli-  sence of a tooth 113 by means of a
light        5  ably without operator attention. It should also  source 115
and a photoelectric cell 117. When  70.            be noted that the
apparatus will process cir-  a tooth 113 is directly in line with the light
cuit boards in which the networks or com-  source 115 and photocell 117,
light from the            ponents being attached thereto are arranged
source 115 is reflected by the top surface            in different
configurations since the com-  of the tooth 113 into photocell 117, thereby
10  ponent holding jig itself functions to program   producing a signal.
When no tooth is present 75            the welder to perform  the lead
connecting  the light is scattered or reflected away from
operations at the desired locations. While the  the sensor 117 so that no
signal is obtained.            the lead  attaching  apparatus is function-
In this manner a signal is obtained whenever            ing,  the
operator's activities can advantage-  a lead 45 is directly beneath the
welding        15  ously be directed toward loading a second  electrodes 50
so as to be positioned for proper  80            jig with network
components and a circuit  welding thereby. This signal is then used to
board for interconnection when the first board  initiate a cycle of
operation of the welder.            is finished.
As various changes could be made in the              The positioning of the
table 19 with the  above apparatus and methods without de-       20
precision necessary to bring the electrodes 50  parting from the invention,
it is intended that  85            into exact engagement with a desired
pair of  all matter contained in the above description            leads 45
may alternatively be accomplished by  or shown in the accompanying drawings
shall            means of the position-sensing  arrangement  be intercepted
as illustrative and not in a 



shown in Figure 11. Mounted adjacent lead  limiting sense.       25 screw
69 on a fixed bracket 85 is a spring-            loaded tape reel 87. A
tape 89 having posi-    WHAT WE CLAIM  IS:-                        90
tion information punched  therein at proper    1. A  jig for holding a
plurality of elec-            intervals is pulled from  reel 87 through a
trical components having leads for connection            photocell sensor
88 by a clamp fixture 91  to a circuit board, comprising a grid having 30
attached to the carriage member 65. A simi-  an array of openings therein
distributed in lar positioning system  (not shown) is em-  a regular
pattern, a plurality of  inserts for  95 ployed on the transverse axis. In
this case  fitting within selected ones of the said open-            the
bracket corresponding  to bracket 85 is  ings, each insert including a nest
for receiv- supported on the carriage of which 61 and  ing an individual
one of the components,       35  65 are parts. By providing punched
informa-  and means for securing the grid with inserts            tion on
the tapes at spacings equal to the  having components therein to a circuit
board, 100            unit of spacing employed between the leads  the
assembled and inserts providing apertures            45, the photocell tape
readers will thereby  through which a lead connecting tool may
provide signals each time a lead 45 is posi-  be inserted for connecting
leads to the circuit       40  tioned directly beneath the welding
electrodes  board, whereby components can be assembled            50. As is
apparent to  those skilled in the  for connection to the circuit board in
any  105            art, a photographically prepared tape may  of a large
variety of configurations which lie            also be used.
on a pattern determined by the said grid.              Another alternative
provision for precisely    2. A jig as claimed  in claim  1, wherein
45  locating the individual network leads 45 is  each of the said inserts
includes a bridge           incorporated into the embodiment illustrated
member providing the respective nest and  110           in Figures 12  and
13. In this embodiment  spanning the respective opening, a pair of
also a grid 101 is employed which has open-  the  said apertures being
disposed on opposite           ing 103 therein distributed in a regular
pat-  sides of the bridge member so that leads of       50  tern for
receiving component-holding inserts  the component received by that nest
project           the jig also including a backing plate and  respectively
into the said apertures.        115 clip as in the construction of Figure
2. The   3. A jig as claimed in claim  1, wherein           inserts are
constituted by bridge members 105  each of  the  said inserts includes a
rim which           which span  the openings without any circum-  fits
closely around the periphery of the re-       55  ferential rim  such as
was used in the pre-  spective opening in the grid and a bridge vious
embodiment. Each bridge member 105  member providing the respective nest
and  120 



includes at each end projecting lugs 107 which  spanning the rim, and an
aperture through           fit snugly within corresponding recesses 109
which a lead connecting tool can operate           in  the grid 101 for
retaining the insert within  being disposed on each side of the bridge
60  the grid. The front of bridge member 105  member.           includes a
nest 111 for receiving a semi-    4. A jig as claimed in claim  1, wherein
125           conductor network 41 with its laterally pro-  a circuit board
when  secured to the grid is           jecting leads 45. On the back of the
bridge  on the side thereof from  which the com-           member 105, in
line with each of the net-  ponents are inserted into the said nests, each
65  work leads 45, is an aligning tab or tooth  of the  said inserts
including means for in-                     once  the  welding  apparatus
has  been  113. As the grid 101 is scanned in the welder
properly set up  and operations initiated,  so that each opening 103 passes
under the            the  apparatus  will  itself  complete  all  welding
heads, the welder senses for the pre-            the  welds  needed
accurately  and  reli-  sence of a tooth 113 by means of a light        5
ably without operator attention. It should also  source 115 and a
photoelectric cell 117. When  70            be noted that the apparatus
will process cir-  a tooth 113 is directly in line with the light
cuit boards in which the networks or com-  source 115 and photocell 117,
light from the            ponents being attached thereto are arranged
source 115 is reflected by the top surface            in different
configurations since the com-  of the tooth 113 into photocell 117, thereby
10  poneny holding jig itself functions to program   producing a signal.
When no tooth is present 75            the welder to perform  the lead
connecting  the light is scattered or reflected away from
operations at the desired locations. While the  the sensor 117 so that no
signal is obtained.            the lead  attaching apparatus is function-
In this manner a signal is obtained whenever            ing, the operator's
activities can advantage-  a lead 45 is directly beneath the welding
15  ously be directed toward loading a second  electrodes 50 so as to be
positioned for proper  80 



jig with network components and a circuit  welding thereby. This signal is
then used  to            board for interconnection when the first board
initiate a cycle of operation of the welder.            is finished.
As various changes could be made in the              The positioning of the
table 19 with  the  above apparatus and methods without de-       20
precision necessary to bring the electrodes 50  parting from the invention,
it is intended that 85            into exact engagement with a desired pair
of  all matter contained in the above description            leads 45 may
alternatively be accomplished by  or shown in the accompanying drawings
shall            means of the position-sensing arrangement  be intercepted
as illustrative and not in a            shown in Figure 11. Mounted
adjacent lead  limiting sense.       25  screw 69 on a fixed bracket 85 is
a spring-            loaded tape reel 87. A tape 89 having posi    WHAT WE
CLAIM  IS: -                        90            tion information punched
therein at proper    1. A jig for holding a plurality of elec-
intervals is pulled from  reel 87  through a  trical components having
leads for connection            photocell sensor 88 by a clamp fixture 91
to a circuit board, comprising a grid having 30  attached to the carriage
member 65. A simi-  an array of openings therein distributed in
lar positioning system  (not shown) is em-  a regular pattern, a plurality
of inserts for  95            ployed on the transverse axis. In this case
fitting within selected ones of the  said open-            the bracket
corresponding  to bracket 85 is  ings, each insert including a nest for
receiv- supported on the carriage of which 61 and  ing an individual one of
the components,       35  65 are parts. By providing punched informa-  and
means for securing the grid with inserts           tion on the tapes at
spacings equal  to the  having components therein to a circuit board, 100
unit of spacing employed between  the leads  the assembled and inserts
providing apertures           45, the photocell tape readers will thereby
through which a lead connecting tool may           provide signals each
time a lead 45 is posi-  be inserted for connecting leads to the circuit
40  tioned directly beneath the welding electrodes  board, whereby
components can be assembled           50. As is apparent to  those skilled
in the  for connection to the circuit board in any 105           ant, a
photographically prepared tape may  of a large variety of configurations
which lie           also be used.                                on a
pattern determined by the said grid.              Another alternative
provision for precisely    2. A  jig as claimed in claim  1, wherein
45  locating the individual network leads 45 is  each of the said inserts
includes a bridge            incorporated into the embodiment illustrated
member providing the respective nest and  110            in Figures 12 and
13. In this embodiment  spanning the respective opening, a pair of
also a grid 101 is employed which has open-  the said apertures being
disposed on opposite 



ing 103 therein distributed in a regular pat-  sides of the bridge member
so that leads of       50  tern for receiving component-holding inserts
the component received by that nest project            the jig also
including a backing plate and  respectively into the said apertures.
115 clip as in the construction of Figure 2. The   3. A jig as claimed in
claim  1, wherein           inserts are constituted by bridge members 105
each of the said inserts includes a rim which           which span the
openings without any circum-  fits closely around  the periphery of the re-
55  ferential rim  such as was used in the pre-  spective opening in the
grid and a bridge           vious embodiment. Each bridge member 105
member providing the respective nest and  120           includes at each
end projecting lugs 107 which  spanning the rim, and an aperture through
fit snugly within corresponding recesses 109  which a lead connecting tool
can operate           in the grid 101 for retaining  the insert within
being disposed on each side of the bridge       60  the grid. The front of
bridge member 105  member.           includes a nest 111 for receiving a
semi-    4. A jig as claimed in claim  1, wherein  125           conductor
network 41 with its laterally pro-  a circuit board when secured to the
grid is           jecting leads 45. On the back of the bridge  on the side
thereof from  which the com-           member 105, in line with each of the
net-  ponents are inserted into the said nests, each       65  work leads
45, is an aligning tab or tooth  of the said inserts including means for
in-        6                                          1,141,075
dicating- its presence in the grid, and wherein  wherein the lead
connecting means includes       the locating of components which have their
means operable to move the table by pre-       leads in registration with
corresponding con-  determined increments of distance.       ductors on the
circuit board for interconnec-   15. Apparatus as claimed in claim  14,   5
tion of the leads to the circuit board con-  wherein the means for moving
the  table in-       ductors is facilitated by the indications pro-  cludes
a lead screw.       vided by the presence of the said inserts.    16.
Apparatus as claimed in claim  15, 



5. A jig as claimed in claim 4, wherein  wherein the lead screw has detent
means for  70       each of the said inserts includes a portion  indexing
the table at predetermined incre-  10  projecting beyond the grid for
indicating its  mental spacings.       presence in the grid.
17. Apparatus as claimed in claim  13,         6. A jig as claimed in claim
4, wherein  including means operable to move a tape       each of the said
inserts includes a plurality  carrying displacement information  in
synchro-  75       of projections in alignment with respective  nism with
the table through a tape reading  15  network lead positions in the nest
for indicat-  sensor for indicating the position of the table       ing the
locations of network leads within the  to the scanning means.       grid.
18. Apparatus as claimed in claim 14, where-         7. A jig substantially
as described herein  in the scanning means includes limit switches  80
with reference to and as illustrated by Figs.  for reversing the direction
of movement of  20  1-7 or Figs. 12 and 13 of the accompany-   the table at
the end of its travel.       ing drawings.
19. Apparatus for connecting miniature         8. Apparatus for connecting
a plurality of  electronic network components to a circuit       electrical
components to a circuit board, com-  board substantially as described
herein with  85       prising a jig as claimed in claim 1, and auto-
reference to Figs. 1-8 in conjunction with  25  matic lead connecting means
including a lead  Figs. 9-11 of the accompanying drawings.       connecting
tool adapted to fit within any of    20. The method of attaching electrical
com-       the said apertures for connecting a component  ponent terminals
to circuit boards, compris-       lead to a conductor on the circuit board,
ing providing a grid having an array of open-  90       means operable to
scan the grid to bring the  ings for receiving removable bridge portions
30  connecting tool into registration with each of  formed as nests
extending across the open-       the grid openings in sequence, and means
ings, locating bridge portions in certain of  the       responsive to the
presence of an insert within  openings, electrical components being located
a grid opening to initiate operation of the  in the nests with their
terminals extending  95       connecting tool to connect a component held
oppositely from the bridge portions, whereby  35  in that insert to the
circuit board.        the terminals of the electrical components are
9. Apparatus as claimed in claim 8, wherein  exposed in the openings on
opposite sides of       each of the inserts includes a portion pro-  the
respective bridge portions and near one       jecting beyond the grid and
wherein the lead  side of the grid, applying a circuit board on  100
connecting means includes detecting means  the said one side of the grid to
place its  40  operable to sense the presence of the project-  circuits
adjacent the terminals, holding the 



ing portion at the connecting tool for initiat- circuit board so applied to
form an assembly       ing operation of the tool.                    of the
board, the grid and the bridge portions,         10. Apparatus as claimed
in claim  8,  turning over the assembly, whereby the ter- 105       wherein
the lead connecting means 'includes a  minals are exposed on opposite sides
of the  45  welder.                                       bridge portions
in the openings of the grid,         11. Apparatus as claimed in claim  10,
moving the assembly under a lead connecting       wherein the welder
includes electrodes for  tool means to engage the latter sequentially
parallel-gap welding a component lead to a  with the terminals to join them
with the 110       conductor on a circuit board.                conductors
on the board, and removing the  50    12. Apparatus  as claimed in claim
8,  board and connected components from  the       wherein the lead
connecting means includes  bridge portions and grid.       means for making
a predetermined series of    21. A method according to claim 20, sub-
lead connections at spaced positions within  stantially as described herein
with reference 115       each  opening  within  which  an insert is  to the
accompanying drawings.   55 detected.          13. Apparatus as claimed in
claim 8,       including a table for supporting the jig, the           ABEL
& IMRAY       table being traversable in at least two  trans-
Chartered Patent Agents,       verse directions and means operable to move
Quality House,   60  the table that the grid is scanned relative to
Quality Court,       the connecting tool.
Chancery Lane,          14. Apparatus as claimed in claim  13,
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