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- This invention relates to a connector card for providing
connections between a plurality of different semi-conduc-
tors and: more particularly to a connector card adapted
to obtain a simple construction of various. types of tran-
sistor circuits.

In recent years, transistors have been adapted for use
in a different number of circuits. The tramnsistors have
certain advantages when used in these circuits. One ad-
vantage results from the small size of the transistors.
Other advantages. result from the low power dissipation
in the transistors and from the stable operating character-
istics of the tramsistors. over long periods of time.

Since transistors have been adapted for use in a wide
variety of circuits, it is now possible to build complex
equipment in which transistors entirely replace such com-
ponents as vacuum tubes. In such complex equipment,
it is desirable to have mountings known as “cards” on
which the transistors and other components such as
resistances may be carried. It is also desirable that the
cards-be so constructed as to permit different circuits to
be formed by relatively simple connections made within
various standard types of connector cards. These con-
nect the transistors and other components in various pat-
terns to form various types of circuits.

By using standard connector cards, the over-all design
of complex equipment is simplified, at least from the
standpoint of packaging the equipment. Furthermore,
the costs.of constructing and maintaining such equipment
is minimized. Various attempts have been made to con-
struct such a universal connector card but these attempts
have not been altogether successful.

This invention provides a connector card for obtain-
ing the desirable features described. The connector card
has a pair of faces separated from each other by a rela-
tively short distance. A first plurality of conductive
leads extends along one face of the card to provide
connections to elements corresponding to the collectors
of a plurality of transistors. A second plurality: of con-
ductive leads extends along the second face of the card
in transverse relationship to the first plirality of conduc-
tive. leads. The second plurality of leads. provides con-
nections for elements. corresponding to. the bases and
emitters of the different transistors.

By passing: conductive pins through the card at partic-
ular positions to- provide communications between the
particular leads on one face of the card and certain leads
on the other face of the card, the collector of each tran-
sistor can be electrically connected to the bases and
emitters of the different collectors. The pattern of con-
nections between the collector of each. transistor and the
bases. and-emitters of the other transistors is. dependent
upon the particular circuit being built.

The connector card consistuting this invention is espe-
cially adapted to be used with circuits employing directly
coupled transistors. In such. circuits, various transistors
are directly connected to each other without any inclusion
of impedances between the elements of the different
transistors. Since the elements in the different transis-
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tors can be directly comnecied, the connections can be
made by driving pins through the card to provide com-
munications between the leads on one face and certain
leads on the other face. ‘

In the drawings:

Figure 1 is a top plan view illustrating the construc-
tion of a connector card constituting one embodiment of
this invention and further illustrating the disposition of
a plurality of conductive leads disposed on one face of
the card;

Figure 2 is a bottom plan view illustrating the disposi-
tion of a plurality of leads on a second face of the card
parallel to the first face;

Figure 3 is an enlarged fragmentary sectional view sub-
stantially on the line 3—3 of Figure 1 and further il-
lustrates the construction of the connector card shown in
Figures 1 and 2 and the manner in which electrical inter-
connections are made to various components including
transistors;

Figure 4 is an enlarged fragmentary sectional view sub-
stantially on the line- 4—4 of Figure 1 and illustrates. in
further detail the manner in which electrical connections
are made between the connector card and certain com-
ronents such as resistances;

Figure 5 is an enlarged fragmentary sectional view sub-
stantially on the line 5—5 of Figure 1 and illustrates in
further detail the manner in which voltage is applied
to various components including resistances;

Figure 6 is an enlarged fragmentary sectional view sub-
stantially on the line 6—6 of Figure 1 and illustrates a
particular electrical connection between one of the con-
ductive leads shown in Figure 1 and one of the conductive
leads shown in Figure 2;

Figure 7 is an enlarged fragmentary sectional view sub-
stantially on the line 7—7 of. Figure 1 and illustrates in
further detail the construction of certain leads for making
electrical connections to sources external to the connec-
tor card constituting this invention; and

Figure 8 is a chart showing the various connections
possible from the different leads shown in Figures 1 to 7,
inclusive.

In the embodiment of the invention shown in the draw-
ings, a connector card generally indicated at 10 is adapted
to- be formed from a suitable insulating. material such
as a plastic material made from Epoxy Glass. The. con-
nector card 10 may be provided with a pair of parallel
flat faces 12 (Figure 1) and 14 (Figure 2) separated
from each other by a relatively thin width such: as ap-
proximately ¥¢ inch. The faces 12 and 14 may have a
rectangular configuration and may have suitable dimen-
sions such as approximately 9 inches- by 6 inches. As
will be described in detail subsequently, the configurations
of the faces 12 and 14 may also be trapezoidal instead of
rectangular, or may be any other suitable configuration.
A tab 15 extends downwardly from the bottom end of
the card 18. The tab 15 (Figures 1 and 2) may have a
rectangular configuration with dimensions of approxi-
mately 12 inch by 3 inches.

A first plurality of leads 16 (Figure 1) are etched or.
printed on the face 12 of the card 10. The leads 16 are
preferably formed so as to be substantiaily flush with
the face 12. of the card. The leads 16 may be formed
from a suitable material such as platinum which is highly
conductive and which has good properties of resistivity to
wear. The leads 16 may be provided with a suitable
width such as approximately 14g inch. Each of the leads
16 may start from a position substantially flush with the
left edge of the card 10. The leads 16 may then extend
from this flush relationship inwardly from the left edge
of the card and upwardly toward the upper edge of the
card 10 in Figure 1.so as to form an angle of substantially
45° with the left and upper edges of the card. The leads
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16 may extend in this manner for distances of approxi-
mately 3% inch to form portions 18, The portions 18
may be separated from one another by distances of ap-
proximately ¥ inch. By way of illustration, approxi-
mately twenty lead portions 18 may be formed in this
manner.

The leads 16 extend from the inward ends of the
portions 18 to form portions 28. The portions 28 may
be substantially parallel to the upper and lower edges
of the card 10 in Figure 1 and may have a length of
approximately 35 inch. As may be best seen in Figures 1
and 4, a pair of eyelets 22 and 24 extend through holes
in the card 19 in contact with each of the portions 20
of the leads 16.

The eyelets 22 and 24 may be made from a suitable
conductive material. Each of the eyelets 22 and 24 may
be provided with a cylindrical portion and with a pair
of flange portions which extend for a short distance along
the faces 12 and 14 of the eyelet to maintain the rivet in
fixed position on the card 16. The eyelets 22 contact
the portions 26 of the leads 36 at their position of conti-
guity with the lead portions 18. The eyelets 24 contact
the lead portions 28 at a position interior to the eyelets
22 and near the interior end of the lead portions.

The leads 16 extend obliquely from the portions 20
toward the upper edge of the card in Figure 1 to form
portions 26. The leads 16 extend upwardly at a suitable
angle such as approximately 60 degrees with respect to
the upper and lower edges of the card 1¢ in Figure 1.
The lead portions 26 may be separated from one another
by a suitable distance such as approximately 4o inch.
The lead portions 26 may extend upwardly to a position
near the upper edge of the card 10 in Figure 1. Instead
of extending obliquely upwardly in a manner similar to
that shown in Figure 1, the lead portions 26 may extend
vertically if the left and right edges of the card 16 in
Figure 1 are not substantially perpendicular to the upper
and lower edges of the card in Figure 1.

Certain of the lead portions 26 may have their con-
tinuity partially interrupted at spaced positions as at 28.
The width of these interruptions is not as great as the
width of the lead portions 26 so as not to interrupt the
conductivity of the lead portions along their complete
lengths. The interruptions may occur in every nth num-
ber of interruptions such as in every 10th interruption.
The purpose of the interruptions is to simplify the proce-
dure of counting the lead portions to determine which of
the particular lead portions 26 is to be chosen at any in-
stant. This is especially important when a plurality of
lead portions 26 such as twenty lead portions are used
as in the particular embodiment being described and
shown in the drawings.

A plurality of leads 38 are formed on the face 12
in a manner similar to the leads 16. The leads 30 ex-
tend from the right edge of the face 12 in Figure 1
instead of from the left edge of the face as has been de-
scribed above for the leads 16. The.leads 30 are pro-
vided with first portions 32 corresponding to the portions
18 and with second portions 34 corresponding to the
portions 29. Pairs of eyelets 36 and 38 extend through
the card 10 to contact each of the lead portions 34. The
eyelets 36 and 38 contact the lead portions 34 at posi-
tions corresponding to the positions in which the eyelets
22 and 24 contact the lead portions 20. Lead portions
40 extend downwardly from the lead portions 34 at an
oblique angle with respect to the edges of the card 10
and in substantially parallel relationship to the lead por-
tions 26. Interruptions may be provided in every nth
number of lead portions 4¢ in a manner similar to the
interruptions 28 in the lead portions 26.

In addition to the leads 16 and 39, certain other leads
are formed on the face 12 of the card 1 as by etching
or printing. These leads include a plurality of leads
44 disposed in contiguous relationship to the leads 16.
The leads 44 extend in substantially parallel relationship
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along the face 12 to positions somewhat near the upper
and lower edges of the card 10. For example, five leads
44 may be formed on the face 2. These leads are
included to perform supplementary functions, as will be
described in detail subsequently.

A plurality of leads 46 are also disposed in contiguous
and parallel relationship to the leads 40 to perform sup-
plementary functions. For example, eight leads 46 may
be included in the plurality. The leads 46 extend at their
upper ends to a position contiguous to the upper edge
of the card 18 in Figure 1. At their lower ends, the leads
46 flare outwardly from one another to establish electrical
continuity with certain leads 48 extending upwardly in
parallel relationship to one another from the bottom
edge of the tab 15. The leads 48 may be formed from
platinum coated with a suitable material such as solder.

A plurality of leads 50 are disposed between and in
substantially parallel relationship to the leads 44 through-
out most of their length. For example, approximately
twenty leads 58 may be included in the plurality. The
portions of the leads 50 parallel to the leads 44 and 46
extend in a direction from the lower left corner toward
the upper right corner of the card 10 in Figure 1. At
their upper end, the leads 50 are bent sharply at one posi-
tion to extend toward the upper left corner of the card
10 in Figure 1, as indicated at 52 in Figure 1. The por-
tions 52 have a relatively thin width and are substan-
tially parallel to one another. At their lower ends, the
leads 59 flare outwardly from one another to meet par-
ticular ones of the leads 48 extending upwardly from the
bottom edge of the tab 5.

A plurality of leads 56 (Figure 2) extend upwardly
along the tab 15 from the bottom edge of the tab. The
leads 56 are disposed on the face 14 in substantially paral-
lel relationship to one another. The leads 56 cor-
respond in position on the face 14 to the disposition of
the leads 48 on the face 12. The leads 56 may be formed
from platinum coated with solder in a manner similar
to that described above. A hole extends through the
card 16 between each of the leads 48 and 56. A con-
ductive eyelet 58 extends through each of the holes to
provide an electrical communication between the paired
leads 48 and 56.

The lead 56 at the left of the card 10 in Figure 2
communicates with first and second leads 60 and 62 on
the face 12. The lead 60 extends toward the left in Fig-
ure 2 for a distance of approximately ¥4 inch and the
lead 62 extends toward the right for a distance of ap-
proximately 3% inches. The leads 60 and 62 are in-
cluded so that electrical connections can be made from
the leads to introduce a suitable voltage to the circuitry
formed by the leads on the connector card 10 and as-
sociated components including transistors and resistances.
The introduction of direct voltage from the leads 60 and
62 to the various components can be made by wires which
extend through holes 63 in the card 10,

A plurality of leads 64 extend along the face 14 from
the left edge of the card 10 in Figure 2. Approximately
twenty leads 64 may be included in the plurality. The
leads 64 are disposed in substantially parallel relation-
ship to one another and are separated from one another
by distances of approximately 3% inch. The leads 64
extend upwardly toward the right in Figure 2 at a rela-
tively shallow angle such as approximately 15 degrees with
respect to the upper and lower edges of the card in Fig-
ure 2. The leads 64 on the face 14 are substantially
perpendicular to the leads 16, 30, 44, 46 and 50 on the
face 12. Each of the leads 64 on the face 14 is dis-
posed in intersecting relationship to a plurality of the
leads 16, 30, 44, 46 and 50 on the face 12 but is sepa-
rated from these leads by the thickness of the card 19.
- A hole is provided in the card 10 in intersecting rela-
tionship to each of the leads 64 at a distance of approxi-
mately 3 inch from the left edge of the card in Figure 2.
A conductive eyelet 66 extends through each of the holes
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in the leads 64 and: has flange. portions which engage the
faces 12 and 14:to hold the eyelet in fixed position within
the hole. Each. eyelet 66 mcets the face 12 at a position
removed from. the leads on the face by a sufficient dis-
tance such as approximately 14¢ inch so as to be elec-
trically insulated from the leads on the face.

In-like manner, a plurality of leads 70 extend along
the face 14 from the right edge of the card 10 in Figure 2.
Approximately twenty leads may be-included in the plu-
rality. The leads 70 are disposed in substantially parallel
relationship to the leads 64 and are separated from one
another by approximately 3% inch. The leads 70 are
disposed in alternate relationship with the leads 64 and
are separated from the adjacent leads 64 by approxi-
mately 349 inch.

Eyelets 72 extend through the card 10 in intersecting
relationship with the leads 70 at a position on the leads
corresponding to the position of the eyelets 66 with re-
spect to the leads 64. Alternate ones of the leads 70
may. be partially interrupted as at 74 in a manner similar
to that described above for the interruptions 28 in the
Jead portions 26. The interruptions 74 are provided to
facilitate the identification of each léad on the face 14 of
the card 10:

A plurality of leads 76 are disposed on the face 14 of
the card 10 in substantially parallel relationship to the
leads 64 and 70. Each of the leads 76 is disposed be-
tween a different pair of the leads 64 and 70 and is posi-
tioned a relatively short distance such as approximately
146 inch from its adjacent lead 64. The leads 76 extend
to a position approximately ¥ inch away from the left
edge of the card in Figure 2 and to a position approxi-
mately ¥2 inch away from the right edge of the card in
that figure. Eyelets 78 extend through the card 10 and
contact the leads 76 at the right end of the leads. The
eyelets 78 contact. the face 10 at positions separated
from any of the leads 16, 390, 44, 46 and 50.

Leads 80 extend along the face 12 of the card 10 in
substantially parallel relationship to the leads 64, 70
and 76. The leads 80 are disposed between and in
spaced relationship to the leads 70 and 76. The leads
80 extend to a position approximately %4 inch away from
the left edge of the card 10 in Figure 2 and to a position
approximately & inch away from the right edge of the
card in that figure. FEyelets 82 are disposed on the card
10 in contact with the leads 80 at the left end of the leads
in Figure 2. The eyelets 82 contact the face 12 at posi-
tions separated from any of the leads 16, 30, 44, 46 and
50.

Certain other leads are also included on the face 14 in
addition to the leads 64, 70, 76 and 80. These leads in-
clude leads 84 disposed in parallel relationship between
successive pairs. of the leads 64 and 80 near the top of
the card 10 in Figure 2. The leads 84 extend to a posi-
tion approximately 96 inch from the left edge of the card
in Figure 2 and to a position in the order of approxi-
mately 34 to. 1% inches from the right edge of the card
in that figure. In like manner, leads 86 are disposed in
parallel relationship between successive pairs of the
leads 70 - and 76 near the bottom of the card 19 in Fig-
ure 2. The leads 86 have a sufficient length to be sepa-
rated from the right end of the card 1¢ in Figure 2 by a
distance: of approximately 36 inch. The leads 86 are
separated from the left end of the card 10 in Figure 2 by
a considerable distance such as a distance in the order
of several inches.

A pair of retainers 90 (Figures 1, 3, 4. and 5) are suit-
ably attached as by screws 94 to- the face 12 of the card
10. Each of the retainers 90 is made from a preferably
non-conductive material such as a methyl methacrylate
polymer designated commercially by the trade name of
“Lucite.”” Each: of the retainers 90 may have a widih
of approximately’ ¥4 inch, a vertical length of approxi-
mately 9 inches and a depth of approximately 3% inch.
‘The.retainers 9¢ are disposed in parallel relationship to
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6
the left and right edges of the card 10 in. Figure 1. and
may be respectively separated from the. left. and right
edges of the card 10 by a distance.of approximately 118
inches.

Sockets 96 (Figures 1 and 3) are provided along the
vertical length of each of the retainers 90 at spaced in-
tervals such as approximately 3% inch. The sockets 96
may be provided with an annular configuration having a
suitable diameter such- as approximately 52 inch. The
sockets 96 extend for a suitable distance such as approxi-
mately % inch in the lateral direction in Figure 1.

The sockets 96 may extend laterally toward the right
from the left edge of the left retainer 90 in Figure 1 and
toward the left from the right edge of the right retainer.
The sockets 96 are adapted to hold semi-conductors such
as transistors 98 such as those shown in Figure 1. Each
of the transistors 98 may be provided with elements cor-
responding to an emitter, a base and- a collector.

Sockets 100 (Figures 1 and 4) are: also provided in
the retainers 90 in alternate relationship with the sockets
96. The sockets 100 extend laterally across the: full
widths of the retainers 90 and preferably have an annular
configuration with a diameter of approximately 342 inch:
The sockets 100 are adapted to hold components which
may be connected to the transistors 98. For example,
resistances 102 may be supported within the sockets. 160
in a manner similar to that shown in Figure 4.

Conductive bus bars 104 (Figures: 3, 4 and 5). are sup-
ported within grooves in the retainers 90. The bus bars
may be made from suitable material such as brass having
a thickness of approximately 349 inch and having a depth
of approximately 32 inch. The bus bars 104 extend
along the complete lengths of the retainers 90 in the ver-
tical direction in Figure 1. The bus bars 104 are: dis-
posed in flush relationship with the side surfaces of the
retainers 990, the particular side surface on the: retainers
90 being the ones closest to each other..

The bus bars: 104 are adapted to receive voltage such
as a direct voltage from a suitable source for introduction
to the resistances 102 and to certain of the leads.on the
connector card 10. Electrical connections are made
from the leads 60 and 62 (best seen in Figure 5) to the
bus bars 104 by wires extending through the eyelets 63
so that voltage can be applied to the bus bars. Holes
106 are provided in the bus bars 104. so that wires: from
the resistances 102 may be passed through the holes.and
soldered to the bus bars as shown in Figure 4.

The connector card shown in the drawings. and
described above is adapted to be used with semi-con-
ductors such as the transistors 98 to form different types
of electrical circuits in accordance with the particular
connections made in the circuits. Each of the tran-
sistors 98 includes elements equivalent to an emitter, a
base and a collector. Because of the particular manner
in which each transistor 98 is: made, the emitter and
collector of the transistor are provided with- excesses of
charged: particles of the same polarity. The base of each
transistor 98 has an excess of charged particles with a
polarity opposite to the excess of charged particles in the
emitter and the collector of the transistor. For example,
in a PNP type of transistor, the emitter and collector
of the transistor have an excess of positively charged
particles or “holes” and the base has an excess of elec-
troms.

In a PNP type of transistor, the charged particles of
positive polarity in the emitter of the tranmsistor are
attracted toward the base of the transistor when a nega-
tive voltage of sufficient amplitude is applied to the base
relative to the voltage on the emitter. The charged parti-
cles of positive polarity continue past the base of the
transistor toward the collector when the base exerts a
sufficient attractive force on the charged particles to
impart a considerable velocity to the particles, The
charged particles are particularly attracted to the col-
lector when a negative voltage is applied to the col-
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lector to impose an additional atiractive force on the
charged particles.

As will be seen from the discussion in the previous
paragraphs, the voltage between the base and the emitter
controls the initiation of any flow of current through the
transistor. For this reason, the base and emitter of each
transistor serve as the input elements to the transistor.
Since the current through the transistor flows to the col-
lector, the collector generally serves as the output element
of the transistor.

Because of the fact that voltages cannot be generally
introduced to input elements from other input elements,
emitters and bases of transistors are connected directly
together only a relatively few times. In like manner,
collectors of transistors do not connect directly to col-
lectors of other tramsistors since output elements do not
introduce voltages to other output elements. In order
to apply voltages from output elements to input elements,
collectors of transistors are generally connected to emit-
ters and bases.

As has been previously described and as may be best
seen in Figures 1 and 4, the transistors 98 are supported
within the sockets 96 in the retainers 90. The collectors
of the transistors 98 supported by one of the retainers 99
are connected to the leads 16. The collectors are con-
nected to the leads 16 by disposing the collector wires in
the eyelets 22 and applying solder to the eyelets to fill
the eyelets and mainfain the collector wires fixedly posi-
tioned within the eyelets. In like manner, the collectors
of the transistors 98 supported by the second retainer 90
are connected to the leads 30. Since there are twenty
leads 16 and twenty leads 30 in the embodiment consti-
tuting this invention and since there are twenty sockets
in each of the retainers 90, the collectors of as many as
forty transistors can be connected to the leads 16 and 30.

In like manner, the bases of the transistors 98 are
connected to the leads 64 and 70 by disposing the wires
from the bases in the eyelets 66 and 72 and applying
solder to the eyelets. This may be best seen in Figure 3.
The emitters of the tramsistors 98 are connected in a
similar manner to the leads 76 and 80 by disposing the
wires from the emifters in the eyelets 78 and 82 and
applying solder to the eyelets. In this way, connections
are alternately made to the bases and emitters of succes-
sive tramsistors. The connections are made alternately
at the left side of the card in Figure 2 and at the other
times at the right side of the card.

Since the leads 64 and 70 and the leads 76 and 80 are
disposed in intersecting relationship to the leads 16 and
30, connections may be made from the collector of each
transistor 98 to the emitters and bases of a plurality of
transistors. A plurality of such connections may be made
since each of the leads 16 and 30 on the face 12 crosses
a plurality of the leads 64, 76, 76 and 8¢ on the face 14.

The connections from the leads 16 and 30 to the leads 5-

64, 70, 76 and 80 are made by driving conductive rivets
110 (Figures 1 and 6) or pins through the card to provide
an electrical communication between the leads. In this
way, the apparatus constituting this invention provides

simple and easy connections from the collectors to the ¢

bases and emitters of the transistors 98.

Because of physical limitations in the disposition of
the leads 16 and 30 and of the leads 64, 70, 76 and 80,
the base and emitter of each transistor 98 cannot be
directly connected through these leads to the collector of
every other transistor. However, connections can be
made from the leads 16 and 3¢ to the auxiliary leads 84
and 86 which are respectively disposed on the face 14
near the top and bottom of the card in Figure 2. Con-
nections can be made from the leads 16 and 30 to the
leads 84 and 86 by passing rivets similar to the rivets
110 through the cards to provide an electrical communi-
cation between the leads. Auxiliary connections can
also be made from the leads 64, 76, 76 and 80 to the
leads 44 on the face 12 to produce an increase flexibility
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8
in the electrical coupling from the collectors to the bases
and emitters of the different transistors 98.

In addition to the connections described above, certain
other connection are generally necessary to complete the
formation of electrical circuits. For example, in most
circuits comnections are made from the collectors and
bases of transistors to first terminals of various resist-
ances. Such connections can be easily made on the card
16 since the resistances 102 are disposed within the
sockets 100 in the retainers 90. The connections are
made in a manner similar to that shown in Figure 4.
As shown in Figure 4, wires from the resistances 102
extend into the eyelets 24 to provide electrical connec-
tions to the collectors of the different transistors 98. The
wires from the resistances 102 may also extend into the
eyelets 66, 72, 78 and 82 (Figure 2) to provide electrical
connections to the bases and emitters of the different
transistors 98.

Just as the first terminals of the resistances 102 are
connected to the various elements in the different tran-
sistors, the second terminals of the resistances generally
have voltage applied to them. This is especially true
when the transistors and the resistances are included in
circuits in which the transistors are directly coupled to
one another. Transistors are directly coupled to one
another when elements in first transistors are directly
connected to elements in second transistors without the
inclusion of any impedances such as resistances between
the various elements.

Voltage is applied to the resistances 1$2 by passing
the wires from the resistances through the holes 106 in
the bus bars 184 and soldering the wires to the bus bars.
A typical connection between a wire from one of the
resistances 162 and one of the bus bars 104 is shown
in Figure 4. By providing such comnections, electrical
continuity is established through elements including the
left lead 56 in Figure 2 and the right lead 48 in Figure
1, the leads 60 and 62 in Figure 2 and the bus bars 184
to the resistances 1§2. Since the left lead 56 in Figure
2 is adapted to receive voltage from an external source
(not shown), voltage can be easily applied to any of
the resistances 162. The left lead 56 is adapted to re-
ceive voltage from an external source since the tab 15
holding the lead is adapted to fit within a standard 28-
position receptacle (not shown). Such a receptacle is
normally used in electrical equipment and especially with
circuitry printed on cards to provide input and output
connections to the circuitry printed on the cards.

Generally certain input signals are applied to the elec-
trical circuitry formed on the card 10. The charac-
teristics of the input signals applied to the circuitry are
dependent upon the type of operation being performed
by the circuitry. The input signals can be applied through
the leads 48 and 56 since these leads are disposed on
the tab 15 and the tab is positioned in a standard re-
ceptacie (not shown) as described above. In like man-
ner, output voltages from the circuitry formed on the
card 10 can be applied to certain of the leads 48 and
56 for introduction to different terminals of the standard
receptacle.

As described previously, corresponding pairs of leads
48 and 56 communicate with each other through the
eyelets 53. Although the leads 48 would be sufficient
to provide electrical connections, the leads 56 are included
to insure that the proper input signals are obtained from
different terminals in the standard receptacle. Both the
leads 48 and 56 are also included to insure that the volt-
ages at proper positions in the card 10 are introduced
to different terminals in the standard receptacle. The
leads 46 and %0 communicate with the leads 48 and ex-
tend to the top of the card 20 in Figure 1 in a manner
similar to that described above so as to facilitate checks
which it may be desired to make as to the various input
and output voltages.

Generally only the emitters and bases of transistors
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are connected to. receive the input voltages. Such con-
nections can: be easily made by driving rivets or pins
through the card 10 to provide a communication between
the leads 46 and 50 on the face 12 and the leads 64,
70, 76 and 80 on the face 14. As previously described,
the leads 46 and 50 communicate electrically with the
leads 48 and 56 on the tab 15.

1t should be appreciated that the parameters described
above for the card 10 are only by way of illustration.
However, it is believed that the parameters described
above offer good possibilities of cross connections be-
tween the various leads so as to offer an optimum flexi-
bility in the different combinations of connections and
so as to offer such optimum flexibility in a minimum
area.

In connecting the various transistors to form circuits
on the card 10, the ground connection is preferably placed
at the lowest possible level on the card 1¢ as seen in
Figures 1 and 2. When two or more transistors are
connected in a series relationship, the transistors are
placed at successive vertical levels of the card 10 in
Figures 1 and 2 in accordance with the voltages applied
to the different transistors in the series circuit. Similarly,
when a first group of transistors introduces input signals
to a second group of transistors, the first group of tran-
sistors should be placed at a lower level on the card
10 in Figures 1 and 2 than the second group of transistors.
Transistors in parallel should be connected as closely as
possible on the card from a vertical standpoint but it is
immaterial as to the vertical order in which the tran-
sistors are placed.

Figure 8 illustrates the connections possible between
the various leads shown in Figures 1 to 7, inclusive, and
described fully above. The first column in Figure 8 in-
dicates by number the different transistor stations. The
count is made by starting at the upper right corner of
Figure 1 and counting downwardly to the bottom right
corner. As will be seen, twenty transistors 98 can be
supported by the right retainer 80 in Figure 1 and twenty
collector leads 36 are provided at the right side of the
face 12. The count then proceeds upwardly along the
left side of the card 10 in Figure 1. The count proceeds
from “21” to “40,” inclusive, since twenty transistors 98
can be supported by the left retainer 9¢ and twenty col-
lector leads 16 are provided at the left side of the face
12 in Figure 1.

The second column indicates the connections which
can be made from each of the collector leads 16 and
39 to the leads 64, 70, 76 and 80 common to the bases
and emitters of the different transistors. As will be seen,
connections. can. be made from-: certain of the collector
leads to the emitters and bases of practically all of the
transistors 98. For example, connections- can be made
from transistor “1” or from. transistor “21” to the emitter
and base. of every other transistor. For this reason,
transistors: “1” and “21” have optimum. suitability as out-
put transistors. The number of connections available
from the collector of each transistor decreases progressive-
ly as the number of the transistor decreases from “1”to
“20,” inclusive, and as.the number of the transistor de-
creases from “21™ to “40;” inclusive,

The third column in Figure 8 indicates the connections
which can be made from the base and emitter of each
transistor 98 to the collectors of the other transistors.
As will be seen, more of these connections can be made
for certain transistors than for other transistors. For
example, the base and emitter of transistor “40” can be
connected to the collector of every other transistor sup-
ported by the retainers 99, For this reason, transistor
“40” has optimum suitability as an input transistor. On
the other extreme, the base and emitter of transistor “1”
cannot be connected to the collector of any other tran-
sistor. ¥t will be seen that generally the transistors
which have optimum suitability as input transistors have
minimum suitability as output transistors and vice versa.
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It should be noted that transistors are used to perform
two basic types of functiops. For example, the two
transistors used in a flip-flop apply voltages to successive
stages to control the operation of these stages. In such
stages as a flip-flop, the collectors of the two transistors
in the flip-flop must be accessible to the tramsistors in
the successive stages having their operation controlled by
the flip-flop. Since certain stations on the card 10 are
primarily suitable as output stations as described above,
the transistors of such stages as flip-flops should pref-
erably be diposed at these stations. For example, the
transistors of such stages should preferably be disposed
at stations “1” and “21.”

Certain other transistors such as. those used in logical
networks have signals applied to them from other stages.
Because of this, the bases and emitters of such logic
transistors must be accessible to the transistors of the
stages feeding signals to the logic transistors. Since
certain stations. on the card 10 are primarily suitable as
input stations, transistors used for such purposes as logi-
cal’ networks should preferably be disposed at these
stations. For example, such transistors should preferably
be disposed at stations “39” and “40.”

We claim:

1. In combination for providing electrical connections
between a plurality of electrical components including
semiconductors having bases, emitters and collectors and
including impedance members, a card having first and
second faces and made from electrically insulating mate-
rial, a first plurality of parallel conductive strips extend-
ing in a first direction along the first face of the card to
provide connections for the collectors of the semiconduc-
tors, a second plurality of parallel conductive strips ex-
tending in a second direction transverse to the first men-
tioned strips and along the second face of the card to
provide connections for the emitters and bases of the
semiconductors, pins extending through the card to couple
electrically the strips on one face with particular ones
of the strips on the other face in a pattern dependent upon
the electrical circuitry to. be produced, an insulating re-
tainer disposed: on the card and extending along the first
face of the card in intersecting relationship to the con-
ductive strips in the first and second pluralities, the re-
tainer being provided with sockets to support the electri-
cal components, a bus bar supported on the retainer and
extending along the retainer past the.sockets, and electri-
cal connections coupled. electrically to the bus bar and
to particular components supported in the sockets for
supplying electrical energy to these components.

2. The combination as set forth in claim 1 in which
a tab is disposed at one end of the card to provide input
and output connections to the card and in which a third
plurality of conductive strips extend in the first direction
along the first face of the cards and terminate at spaced
positions along the tab to provide input and output con-
nections to the different components.

3. In combination for providing electrical connections
between a plurality of electrical components including
semiconductors having bases, emitters and collectors and
including impedance members, a nonconductive card hav-
ing first and second faces with peripheries defined by a
plurality of edges, a first plurality of conductive strips
extending in a first direction along the first face of the
card from a first pair of opposite edges on the card and
obliquely relative to the edges to provide electrical con-
nections for the collectors of the semiconductors, a sec-
ond plurality of conductive strips extending along the
second face of the card from the first pair of opposite
edges on the card and in a second direction transverse to
the first direction to provide electrical connections for
the emitters and bases of the semiconductors, at least one
insulating retainer extending along one face of the card in
intersecting relationship with the conductive strips on that
face and in transverse relationship with the conducting
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strips on the other face, there being sockets in the non-
conductive retainer for holding the semiconductors and
the impedance members, a plurality of conductive pins
extending through certain selected conductive strips and
the card to provide electrical connections between partic-
ular ones of the first and second conductive strips for
an electrical coupling from the collector of each semi-
conductor to the bases and emitters of different semi-
conductors and to particular ones of the impedance mem-
bers, means disposed on the retainer for introducing elec-
trical energy to different ones of the components sup-
ported on the retainer, and electrical connections ex-
tending from the energy means to particular ones of the
componentis to obtain a supply of energy to the compo-
nents.

4. The combination set forth in claim 3 in which the
energy means includes a bus bar extending along the
retainer for connection to the electrical components.

5. In combination for providing electrical connections
between a plurality of electrical components including
semiconductors having bases, emitters, collectors and in-
cluding impedance members, an elecirically insulating
card having first and second faces, a first plurality of
conductive strips having first portions extending obliquely
in a first direction along a first face of the card and hav-
ing second portions extending to positions near the edges
of the card for connections to the collectors of the semi-
conductors, a second plurality of conductive strips having
first portions extending obliquely along the second face
of the card in a direction transverse to the first direction
and having second portions extending to positions near
the edges of the card for connections to the bases and
emitters of the semiconductors, at least one insulating
retainer extending along the card in transverse relation-
ship to the strips in the first and second pluralities and
having sockets for holding the semiconductors and the
impedance members for connections to the conductive
strips in the first and second pluralities, a bus bar ex-
tending along the retainer for electrical coupling to the
components in the retainer to introduce electrical energy
to the components, a plurality of conductive pins extend-
ing through certain selected conductive strips and the card
at positions coupling the strips in the first and second
pluralities to provide connections between the various
elements in the different semiconductors in a pattern de-
pendent upon the circuit intended for use, and electrical
connections extending from the bus bar to particular ones
of the components to introduce electrical energy from
the bus bar to the components,

6. In combination for providing electrical connections
bstween a plurality of electrical components including
semiconductors having emitters, bases and collectors and
including impedance members, an electrically insulating
card having first and second faces, a first plurality of con-
ductive strips extending in a first direction along one face
of the card from a first pair of opposite edges on the card
to provide clectrical connections to the collectors of the
semiconductors, a second plurality of conductive strips
extending along the second face of the card from the first
pair of opposite edges on the card and in a direction trans-

10

15

20

25

30

35

40

45

50

65

60

12

verse to the first direction to provide electrical connec-
tions to the emitters and bases of the semiconductors, a
plurality of conductive pins extending through certain
selected conductive strips and the card at particular posi-
tions on the cards and in intersecting relationship with
the strips in the first and second pluralities to provide
electrical connections between the collectors of particular
semiconductors and the emitters and bases of different
semiconductors in a pattern dependent upon the particu-
lar circuitry to be produced, at least one electrically
insulating retainer supported on the card and extending
along the card in a direction corresponding to that defined
by the first pair of opposite edges on the card to support
the components and to provide for an electrical coupling
between the components and the conductive strips in the
different pluralities, and means associated with the re-
tainer for providing electrical connections between the
impedance members and the semiconductors and for in-
troducing voltage to the impedance members.

7. The combination set forth in claim 6 in which the
retainer is provided with sockets extending outwardly
toward a first one of the edges in the first pair to support
the impedance members and in which the connecting
means associated with the retainer is a bus bar extending
along the retainer at the inner end of the retainer and in
which electrical connections extend from the bus bar to
the impedance members supported in the sockets of the
retainer.

8. The combination set forth in claim 7 in which a
second electrically insulating retainer extends along the
card in spaced relationship to the first retainer and in
transverse relationship to the strips in the first and second
pluralities and in which the second retainer has sockets
for holding the semiconductors and the impedance mem-
bers for connections to the conductive strips in the first
and second pluralities and in which the sockets in the first
and second retainers extend outwardly toward opposite
ones of the first pair of opposite edges on the card and in
which a second bus bar extends along the second retainer
for electrical coupling to the components in the retainer
to introduce electrical energy to the components and in
which the first and second bus bars are supported on the
walls of the first and second retainers closest to each other
and in which electrical connections extend from the sec-
ond bus bar to the impedance members supported in the
sockets of the second retainer and in which the conductive
strips in the first and second pluralities extend in oblique
directions relative to the first pair of opposite edges on
the card.
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