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ABSTRACT THE DISCLOSURE 
The disclosure relates to a connector block for‘estab- ' 

lishing electrical connections between pairs of axially op 
posed male contacts aligned in rows. The male contacts 
are freely positioned in the block, following which a cam 
pin is inserted in the block to stress contact springs serially 
and force them against the pairs of contacts to establish 
the electrical connections. As the springs are stressed-by 
the cam pin, the contact portions are wiped across the 
male contacts thereby assuring a‘ reliable electrical con 
nection. ' - 

BACKGROUND OF THE INVENTION 

The invention relates to connector blocks useful in the 
electronics industry for establishing reliable electric con 
nection between opposed pairs of male contacts. The con 
nector block is particularly useful in electronic computers 
or other electronic apparatus where it is necessary to es 
tablish a large number of reliable connections within a 
minimum of space. ' I > 

In the present computer technology the emphasis is 
placed strongly on developing smaller and smaller circuit 
elements which occupy a minimum of space. It is di?i 
cult to establish electric connections between 'such minia 
ture circuit elements and conventional connectors. Because 
of the relatively high insertion force necessary to insert 
circuit elements into conventional circuit blocks, there is 
a high risk that these elements will break during insertion, 
thus rendering the circuit completely or partially inoper 
ative. . a ' 

The problem of establishing electrical connections with 
small circuit elements becomes more completely apparent 
when it is appreciated that in the present computers it is 
sometimes necessary to attach circuit elements having as 
many as 100 contacts thereon in circuit blocks where the 
insertion force per contact is required to be as high as 
2 to 3 pounds in order to establish a reliable connection. 
The total insertion force for a circuit element having 100 
contacts would be about 200 to 300 lbs. ' 

SUMMARY OF THE INVENTION‘ . ' 

In contrast to conventional connector blocks where a 
high insertion force is required, circuit elements are freely 
inserted into a connector block according to the invention 
at low or zero insertion force. After the elements are 
seated in their contact position relative to the block,’ the 
contact springs in the block are stressed byinserting a 
cam pin to establish high pressure connections between 
the springs and the contact areas of the circuit elements. 
As the springs are stressed the contact areas thereof are 
wiped across the circuit element contacts to assure that a 
clean and low resistance connection is established. 
The connector block comprises a number of rows of 

spring contacts, each row including up to 100 or more 
contacts. After insertion of the circuit elements in the 
connector block the springs in each row are stressed 
serially to establish a relatively uniform contact pressure 
of about 1 lb. per contact. Due to the serial stressing of 
the spring contacts, the force required to insert the cam 
pin into the connector block and stress the spring contacts 
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2 
is low enough to permit manual insertion of the pin and 
stressing of the springs. This feature permits ready sub 
stitution of circuit elements in the connector block without 
affecting other circuits held therein or removing the block 
from its place of installation. 7 ' 1 
~Other advantages and features of the invention will 
become apparent as the description proceeds, especially 
when taken in conjunction with the accompanying draw 
ings illustrating preferred embodiments of the invention. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a connector block 
according to the invention with circuit elements mounted 
thereon; , V I ~ ._ I - - . 

FIGS. 2 and 3 are sectional views taken through con 
» nector blocks illustrating the use thereof; 7, 
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FIG. 4 is an enlarged perspective view of one end ofa 
connector block; , , > v . - 

FIG. 5 is an exploded perspective view of a header 
block useful in establishing connections between the con 

I nector blocks and circuit boards; 
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FIGS. 6, 7 and 8 are side, top and sectional views re 
spectively of a spring used in the connector block; 
FIG. 9 is a perspective and partially broken away view 

of a cam pin used to stress the springs in the connector 
block; ‘ 

FIG. 10 is an enlarged partial sectional view of a con 
nector block; 
FIG. 11 is like FIG. 10, illustrating a modi?cation of 

the connector block; 
FIGS. 12, 13, 14 and 15 illustrate modi?cations of the 

spring illustrated in FIGS. 6, 7 and 8; 
FIG. 16 is a partially broken away perspective view of 

a modi?cation of the cam pin shown in FIG. 9; 
FIGS. 17 and 18 illustrate a further modi?cation of 

the cam pin which permits insertion of a cam pin from 
both ends of the connector block; 
', FIGS. 19 and 20 are top and side views respectively 
of a lug contact useful in establishing connection between 
a wire and the connector block; and ' 
FIG. 21 is a sectional view like that of FIGS. 10 and 

11 illustrating a connector block with springs like those 
shown in FIG. 13 and lugs like those shown in FIGS. 19 
and 20. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The connector block 10 is composed of two insulating 
half shells 12 and 14 which may be secured together by 
bevel clips 16 located at the top and bottom of the con 
nector block or by other suitablemeans. Rows of opposed 
contact openings 18 extend along the length of the side 
faces of shells 12 and 14. The interior of the connector 
block is formed to provide a plurality of transversely 
oriented longitudinal cavities 20 which extend normal to 
the side walls of the shells 12 and 14 and each of which 
communicates with a pair of opposed openings 18. The 
interior cavities are arranged in rows along the length of 
the connector block so that a row of cavities 20 comuni 
cates a row of openings 18 on the side face of one shell 
with the opposite row of openings 18 on the side face of 
the other shell. 
.A longitudinal cam opening 22 is asosciated with each 

row of cavities 20 and intersects the bottom surface 23, 
of each cavity in the row, as shown in FIG. 10. Preferably, , 
openings 22 extend throughout the entire length of the 
block 10. v 

A sinuous spring 24 is con?ned in each of the interior 
cavities 20. As illustrated in FIGS. 6, 7 and 8, the spring 
24 is formed from a ?at strip of spring metal and may be 
made of Phosphor bronze or other suitable metal. The 
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spring includes a pair-of upwardly extending contact por 
tions‘26flocated to either side ‘orr'cam persona-‘The 
outer ends of the contact portions are provided with feet 
'30 which are positioned slightly above .the bottom of the 
cam portion 28. The ‘sides ofthe cam'portion 28 ‘are pro 

. vided with bevels.32 as shown in FIG. 8. ‘Spring 24 is 
symmetrical about section line: 8-—8 of >FIG.¢7' so'that 
the upwardly extending contact portions 26 thereof ex 
tend a like distanceabove the feet 30 and'are located the 
same distance to either side of ‘the center of the spring. As 
‘shown'in FIG. _-6, the'sin'uous shape of the spring 24 
is formed byjthe use'of gradual curves without any dis 

. continuity or abrupt'corner‘s.‘ This feature‘ assures that 
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stressing vof‘ the spring will '-be gradual and'uniform when . . 
the cam portion 28' is loaded. 1, > 
As illustrated in the upper portion of FIG.‘ 10, springs 

24 are freely con?ned within cavities 20 with the feet 30 
extending into recesses" 34 located at each end _'’of the 
cavities and-thecam portions 28 intersecting'the longi- 3; 
tudinal cam bore or opening 22 extending along the length 
of the connector block.‘ Contact portions 26 of the spring 
24 extend upwardly from the bottom surfa‘ceof the cavity 
'22 pastvthe lower wall of contact openings 18. Openings 
18 are provided with bevels 36 to facilitate the insertion 
of contact pins 38 into the connector block. ’ 
" Cam pin 40 shown in FIG. 16 includes a handle portion 
42 and ‘an elongate rod portion 44. The rod portion has 
a generally T-shaped cross section and is adapted to have 
a‘sliding ?t within the T-shaped cam opening 22 of the 
connector block in FIG. 10. The rod portion 44 has a 
length approximately equal to the length of the connector 
blockand includes a bevel cam portion 46 at the lead 
endthereof and an elongate lobe portion 48 extending 
from the cam portion 46 to handle 42. The handle 42 is 
provided with suitable indicating means 50 to facilitate 
proper orientation of the cam pin for insertion into the 
connector block. ' 

Opposed contact pins 38 are freely inserted through 
openings 18 into cavity 20 and are loosely held therein 
between the upper wall of the cavity and the contact por 
tions 26 of the spring 24. During insertion of the pins 38 

. the spring 24 is only slightly stressed and does not create 
any appreciable frictional drag opposing insertion of the 
contact pins. When the pins are fully inserted in the con; 
nector block, contact portions 26 engage the pins at‘52. 
Contact pins 38 may be formed of wire having a round 
or square cross section. The cross section of the contact 
pins is not critical to the operation of the connector block. 

After insertion of contact-pins 38 into each opening 18 
communicating with one-urow of cavities 20, a cam pin 40 
is inserted into the cam opening 22 associated with that 
row of cavities. As the pin is ‘pushed in the opening v22, 
the cam portion 46 at the’ lead end of the rod portion 44 
engages the ‘bevel 32 on one side of the cam portion of the 
?rst spring 24. Continued movement of the cam pin toward 
the spring forces the cam portion 28 of the spring up the 
cam portion 46 of the pin and onto the lobe portion 48. 
It will be seen‘that with continued insertion of the cam 
pin 40 into the connector block all of the springs in the 
row of cavities ‘will be stressed ‘serially’ or one at a time 
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cam pin manually and serially stress all of the spring 
mc'o'n'tact'sflt would be‘ virtually impossible to stress spring 

contacts simultaneously by hand, particularly in the limited 
space available in modern electronic apparatus, such as 
computers and the like. . . 

As the cam portion 28 of the spring rides up the cam 
portion 46,0fpin 40, the spring‘24 is stressed and elon 
gated. The elongation of the spring ‘during stressing 
thereof moves the contact betweenthe contact portion 26 
and pin 38 along the. pin 38 from the point indicated 
by numeral 52 to the point indicated by numeral54, thus 
assuring that a wiped, clean .and resistance-free connec 
tion is establishedbetween each pin ,38 and the spring 24. 
The wiping action of the spring past the pin during 
stressing {of the spring is an important feature of the'in 
vention since, in: computer and other electronic applica 
tions, it is essential that all connections be reliable and 
resistance-freer. . 
>. ,Elongationof the spring member 24 moves spring feet 
30_adjacent to the end walls of recesses 34. However, it 
does not move the feet into engagement with the end walls 
of recesses 34,. so that the only forces acting on the spring 
24are normal to either the bottom wall 23 of the cavity 
20, the lobe portion 48 of the cam pin, or the bottom 
surfaces of the contact pins 38. In this way lateral forces 
acting on the spring are eliminated and it is possible to 
control the contact pressure in each cavity in the connec 
tor block accurately. The elimination of lateral stresses 

1 on the spring increases the predictability of the contact 
30 

40 

50 

forces between the springs and the contact pins, and also 
assures maximum wiping of the contact areas therebe 
tween. _ 

‘ Insertion of the cam pin 40 in the connector block 
stresses all of the springs in the associated row of cavities 
and. forms a reliable low resistance electrical connection 
between the contact pins 38 inserted in each cavity. To 
further increase the reliability of the connection formed 
between opposing contact pins, springs 24may be plated 
with a highly conductive metal, such as gold. In some 
applications where it is desirable to establish a common 
connection between a number of contact pins, it is con 
templated that the lobe portions 48 of the cam pin may 
be plated or formed of a conductive metal so as to estab 
lish'an electrical connection between the springs in the 
rows of cavities. By forming metal contacts at given loca 
tions "along the lobe portion 48 of the contact pin and 
selectively connecting the contacts on the pins, it is pos 
sible to program electrical connections between selected 
springs of a given row. This added ?exibility of the in 
vention is ‘important since the interconnections are 
‘achieved through the cam'pin 40, which is not an integral 
part of the connector block. Thus it is possible to inter 
connect the springs in a given manner. by merely inserting 
the proper pin in the connector block‘and thus to modify 
the connector block circuitry without revisingor remov 
ing the connector block from its position in_the circuit. 
.. In some applications-where a large number of cavities 

1 are vformed‘in a single row along a connector block, the 

60 
with the previously stressed‘springs' riding along the elon- ' 
gate lobe portion 48 of the pin. The pin 40 is vpreferably 
formed of plastic or other insulating material having a low 
coe?icient of friction such'that the force required to insert 
the pin into the connector ‘block and move the lobe portion 
48 past stressed springs is low. _ ’ ~ - 

g In connector blocksvit is conventional to stress contact 
springs simultaneously whenmake the connection. Appli 
cant’s teaching of serially stressing the spring contacts 
represents a‘ marked improvement'over the-conventional, 
simultaneous stressing thereof since the force required to 
achieve serial stressing is appreciably less than that 're 
quired for simultaneously stressing of spring contacts. In' 
connector blocks whereas many as 100 spring’contacts 
are arranged in a single row it is possible to insert the 

frictional drag between‘the springs and the cam pin is 
too great to permit the use of a single cam pin for stressing 
all of the springs in'the row. In such case two cam pins 
56' as shown in FIGS. 17 and 18 may be used. Each 

' cam pin 56 is provided with a rod portion 58 having 
a length'approximately equal to on-half the length of 
the connector block. Each rod portion includes a bevel 
cam portion 60 at the lead end thereof and an elongate 
lobeportion 62. One side of the lead end of each rod 

' portion 58 is cut away as shown in FIG. 17. One pin 56 
is inserted into each end of the cam bore associated 
with the row of cavities in a connector block. When both 
pins are fully. inserted, all of the springs in the row are 

. stressed since, as shown in FIG. 18, there is a continuous 
lobe portion 62 extending from one end of the connector 
block along one pin 56 to the center of the connector 
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block and then along the other pin 56 to the other end of 
the connector block. In this way the insertion force re 
quired to stress the springs is reduced since each pin 56 
stresses only one-half of the springs in the given row of 
cavities. 

FIG. 9 illustrates a modi?ed form of cam pin 64 in 
which the rod portion 66 is provided with ?at side walls 
'68 used to orient the pin in a cam opening 70v as shown 
in the connector block illustrated in FIG. 11. Stop 72 is 
provided to prevent over-insertion of the pin 64 in the 
connector block. The lead end of the rod portion 66 is 
tapered to provide a cam portion 73 for engaging and 
stressing the springs in the connector block. 
The connector block shown in FIG. 11 is similar to that 

of FIG. 10 with the exceptions that the cam opening 70 
and the cam portions 74 of the springs 76 are offset to 
the right of the center of the block. Thus when the con 
tact pins 78 are inserted into the cavities 80 and the 
springs 76 are stressed by cam pins 64, a greater contact 
force is provided at the connection between the spring 
and the pin to the right of the cam pin than is provided 
at the connection between the contact pin and spring to 
the left of the cam pin. This is because the short portion 
of the spring 76 to the right of the cam pin 64 is more 
heavily stressed than the longer portion of the spring 
to the left of the cam pin 64. Despite the offset nature of 
the spring 76, the stressing of the spring 76 by the cam 
pin 64 wipes the contact areas thereof past the contact 
pins 78 to establish the desired clean, wiped connection 
therebetween. 
The offset con?guration shown in FIG. 11 has the ad 

vantage of enabling the contact pins to the left of the 
cam pin to be manually removed from the connector 
block without the necessity of ?rst removing the cam 
pin 64. While the contact pressure between the spring 
member 76 and the contact pins to the left of the cam 
pin is less than the contact pressure provided in the con 
nector block of FIG. 10, it is sufficient to provide a relia~ 
ble connection suitable for use in computers and other 
delicate electronic circuits. The connector block of FIG. 
11 is particularly adapted for use where it is desirable to 
establish a connection with a header or other circuit ele 
ment carrying a row of pins inserted in a connector block 
normal to the rows of cavities 80. In this way the trans 
verse row of pins 78 may be manually inserted into the 
connector block or removed therefrom on the lefthand 
side of the block without the necessity of ?rst removing 
all of the cam pins 64 to reduce the contact pressure sul? 
ciently to enable manual movement of the pins. j 

FIG. 12 is a top view of a modi?ed spring like that 
shown in FIGS. 6, 7 and 8 but with the exception that 
longitudinal slits 82 extend from the ends of the spring 
toward the center thereof past the crest of the contact 
portions. These slits bifurcate the contact portions, thus 
providing a redundancy of contacts between the spring 
and the contact pins. By providing redundant contacts the 
reliability of the connection between the spring and the 
contact pins is increased. . 

FIGS. 14 and 15 are top and side views, respectively 
of a further modi?cation of the spring shown in FIGS. 
6, 7 and 8 wherein a lateral contact ridge 84 is provided 
at the top of each contact portion 86. By providing con 
tact ridges 84 in the spring the contact area between the 
spring and the contact pins in the connector block is re 
duced, thus increasing the contact pressure. Ridges 84 
improve the wiping action between the spring and the 
contact pins and also the electrical connection therebe 
tween. The end portions 88 of the spring shown in FIG. 
14 are slightly wider than the rest of the spring so as-to 
accurately locate the spring between the side walls of the 
cavity in the connector block. 

FIG. 13 is a side view of a further modi?cation of 
the spring wherein contact portion 100 is similar to con 
tact portion 86 of the spring shown in FIGS. 14 and 15 
and contact portion 102 has an increased altitude above 
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6 
base line 104 greater than the altitude of contact portion 
100. Each contact portion is provided with a contact 
ridge 106 similar to contact ridges 84 in FIGS. 14 and 
15. The cam porttion and feet of the spring of FIG. 13 
are similar to those shown in other springs. 

Connector block 106 of FIG. 21 utilizes springs 108 
similar to the spring shown in FIG. 13. Springs 108 are 
con?ned in cavities 110 of connector block 106 with the 
raised contact portion 112 positioned to the left of the 
cam opening 114. Pin contacts 116 like pin contacts 38 
and 78 shown in FIGS. 10 and 11 are inserted through 
the contact openings on the right side of the connector 
block 106 and, upon insertion of cam pin 118, are in 
positive electrical connection with the contact portion 120 
of the spring. The contact ridge on the crest of contact 
portion 120 assures that a high pressure wiped electrical 
connection is established between pin contacts 116 and 
spring 108. 
While the connector block 106 may be used to estab 

lish an electrical connection between pins 116 and simi 
lar pins inserted on the lefthand side of the block, it is 
also useful in establishing connections between a pin con 
nector 116 and a lug 122, shown in FIGS. 19 and 20, 
which is crimped to wire 124. The lug 122 includes wire 
crimp ferrule 126 and insulation crimp ferrule 128 for 
establishing reliable electrical and physical connection 
with the wire 124. Flat lug portion 130 extends out 
wardly of the wire and insulation crimp ferrules and is 
provided with a contact ridge 132 which projects away 
from the lug portion on the opposite side thereof from 
the wire and insulation crimp ferrules 126 and 128. 
Ridge 132 is oriented at an angle of roughly 45 ° to the 
longitudinal axis of the lug 122. The thickness of the lug 
portion 130 plus the extension of the contact ridge 132 
at the bottom surface of the lug is equal to approximately 
one-half the thickness of contact pin 116 as best illus 
trated in FIG. 21. 
When it is desirable to make an electrical connection 

between a contact pin and a single lug 134, like lug 122 
shown in FIGS. 19 and 20, the lug portion of lug 134 
is inserted into the lefthand portion of cavity 110 of con 
nector block 1106 with the contact ridge thereof facing 
away from the upper wall of the cavity and opposite the 
raised contact portion of the spring 108‘ con?ned in the 
cavity. Because of the raised altitude of contact portion 
1112 of spring 108, a reliable electrical connection will be 
established between the contact ridge of contact portion 
112 and the contact ridge 132 of lug 134 upon insertion 
of cam pin 118 in cam opening 114. The spring mem 
ber 108 will be ?exed by the cam pin 118 so as to wipe 
the contact area 112 past lug contact ridge 132 and es 
tablish a positive metal-to-metal electrical connection 
therebetween. ' “ 

Where it is desirable to make an electrical connection 
between a contact pin 116 and two contact lugs 136 and 
138, the lug portions thereof may be inserted in the left 
hand side of the cavity 110v of connector block 106 as 
shown at the bottom of FIG. 21 with the contact ridges 
132 abutting each other. Since ridges 132 are at a 45° 
angle to the axis of the lugs 136 and 138, they will cross 
each other to de?ne a point connection between the two 
lugs. The wire and insulation crimp ferrules of lugs i136 
and 138 being positioned on opposite sides of the lugs from 
the contact ridges, they do not interfere with the insertion 
of the lugs into the connector block or the electrical con 
nection between the spring 108 and the lugs. Insertion 
of the cam pin into the connector block will ?ex the spring 
108 so as to wipe the contact ridge of contact portion 
112 over the ?at surface of lug 138 to form an electrical 
connection therewith and also bias lug 138i toward lug 
136 thereby forming a high pressure and reliable electrical 
connection therebetween at the intersection of the crossed 
contact ridges 132. 

While FIG. 21 illustrates the establishment of an elec 
trical connection between one or two lugs and a contact 
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pin, it is contemplated that the connector blocks shown 
therein may be used to establish electrical connections be 
tween two, three or four lugs wherein one or two lugs 
would be substituted for pins 116 of FIG. 21. 'In this case 
it would be-desirable to increase the altitude of contact 
portion I120 located to the right of the cam opening 114, 
thereby assuring that sufficient contact pressure will be 
available for establishing an electrical connection between 
contact portion‘ 120 and a single lug. 
By the use of lugs 122 the connector block may be 

used as a highly ?exible wiring board. The utility of the 
wiring board may be increased by utilizing all-metal or 
programmed cam pins of the type described previously. 
The lug contacts of the type disclosed herein may be 
formed from suitable thin sheet metal stock and are pref 
erably plated with a conductive coating to improve their 
contact properties. 7 

Typical uses of the invention are disclosed in FIGS. 
'1, 2 and 3. FIG. l‘illustrates the use of a connector block 
-10 for establishing electrical connection between the con 
tact pins of an electronic computer memory frame 150 
'and of header block 152 which extends perpendicular to 
the rows of contact openings in the connector block. The 
contact pins carried by header block 152 are connected 
to circuit paths in circuit member 154 which typically is 
a printed circuit board. Cam pin handles 1*56 indicate that 
three cam pins have been inserted in the connector block 
for establishing connections between opposed contact pins. 

FIG. 2 is a partial sectional view of a connector block 
15-8 illustrating establishment of electrical connections be 
tween opposed memory frame connector pins 160 andv 
contact pins 162 projecting from transverse header block 
164. Pins 162 extend through the body of the block 164 
and are suitably connected to circuit ‘board 166.,Pins 
160 are provided with stops 168 which. serve to limit in 
‘sertion of the pins into the connector block 158 and locate 
the memory frame boards 170 relative to the connector 
block. Bevel cap 172 secures together the two shell halves 
of the connector block 158. 
FIG. 3 illustrates the use of connector block 174 for 

establishing connections between memory frame boards 
178 and header block 180 and contact board 182. Board 
182 carries a number of wire contacts 184, the ends of 
which project into spring cavities in the connector block 
{174 so as to establish an electrical connection between a 
pair of memory frame board contact pins 176. Header 
block 180 extends along the length of the connector block 
‘174 and includes contact wires 184. These wires establish 
an electrical connection between the block 174 and circuit 
element 186 which, as in the case of FIGS. 1 and 2, is a 
printed circuit board. 

FIG. 5 is an exploded view of part of a‘ header block 
190 like header blocks 152, 164 and 180 illustrated in 
FIGS. 1, 2 and 3, respectively. The header block 190 is 
formed from a plurality of wafer elements ‘192 which are 
sandwiched together at adjacent side faces along the 
length of the header block. The wafer elements may be 
formed from a suitable plastic or other insulating material. 
One side face, 194 of each wafer element is provided with 
a number of wire-receiving grooves 196 (see FIG. 3). 
Contact wires 198 are ?tted within grooves 196 with the 
ends thereof projecting outwardly from the wafers normal 
to two adjacent side walls. Contact wire ends 200 are 
spaced along the rear wall of the header block for inser 
tion into a connector ‘block as shown in FIGS. 2 and 3. 
The other ends 202 of contact wires 198 project out 
wardly of the header block in a side wall normal to the 
rear wall. Abutment 204 projects upwardly from this side 
wall adjacent the rear wall to provide a circuit board 
stop for orienting the header block relative to a circuit 
board, as shown in FIGS. 1, 2 and 3. Contact wire ends 
202 project upwardly from the header block through shal- . 
low groove 206 so that the bottom of the groove 206 
and the circuit board bottom adjacent ends 202 are sepa 
rated and solder wicking between the contact wire ends 
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a 202 is prevented when the wires are soldered to the circuit 
board. 
When, as illustrated in FIGS. 1 and 2, it is desirable 

that the header block run transverse to the longitudinal 
axis of the connector block, contact wires are provided in 
all four of the grooves 196 in the wafer elements 192 so 
as to provide a contact wire end 200 for insertion in each 
adjacent contact opening in the connector block. When 
'it is desirable that the header block run along the con 
nector parallel to the axis thereof, only two contact wires 
are provided in each wafer element since the spacing be 
tween adjacent rows of contact openings in the connector 
block is twice the spacing between adjacent contact open 
ings in a given row. Thus, as illustrated in FIG. 3, two 
contact wires 184 are provided in each wafer element 
and two of the grooves 196 therein are not used. 
While the embodiments of the invention disclosed 

herein are described in relation to establishing electrical 
connections between opposing pairs of metal contacts, it 
is contemplated that the connector block may be used to 
establish electrical connections between a variety of con 
tacts having exposed contact‘surfaces. Thus it is contem 
plated that the invention will be useful in establishing 
electrical connections between a contact member and con 
tact elements of an integrated circuit module or a printed 
circuit tape, contact parts of which may be inserted 
through the contact openings and into the interior cavities 
with exposed metal contact portions facing the contact 
springs. Upon insertion of the cam pin the spring will 
establish a wiped electrical connection with the exposed 
contact surface of the' printed circuit tape. The interior 
cavity side walls between adjacent cavities may be elimi 
hated to permit insertion of the end of a card or tape 
having spaced contacts into the connector block for the 
establishment of connections therewith. 

Additionally, one side of each spring element in the 
. connector block may be provided with an integral male 
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contact. The male contact will project outwardly of the 
connector block through one contact opening for con 
nection with a female type connector or a wrapped wire. 
The male contact and spring member can be formed 
either from a single piece of metal having suitable con~ 
ductive and spring properties or from suitable spring and 
contact elements secured together by, for example, weld 
ing or crimping. 

While I have illustrated and described preferred em 
bodiments of my invention, it is understood that these are 
capable of modi?cation, and I therefore do not wish to 
'be limited to the precise details set forth. 

What I claim as my invention is: 
1. A connector block comprising a block housing 

formed of insulating material and having a side face, a 
row of cavities in said block, each cavity communicating 
with said side face to form a series of contact openings 
in said side face, contact means con?ned in each cavity, 
and a single cam means engageable with at least some of 
said contact means and operable to stress such contact 
means serially and bring the same into engagement with 
contacts extending from the side face of the block 
through openings and into cavities to form electrical con 
nections between such contacts and circuit elements. 

2. A connector block comprising a block housing 
formed of insulating material and having a side face, a 
row of cavities in said block, each cavity communicat 
ing with said side face to form a series of contact open 
ings in said side face, contact means con?ned in each 
cavity, and a single cam means engageable with at least 
some of said contact means and operable to stress such 
contact means serially and bring the same into engage 
ment with contacts extending from the side face of the 
block through openings and'into cavities to form electri 
cal connections between such contacts and circuit ele 
ments, and a cam bore extending through said block 
along said row of cavities and intersecting each cavity, 
a cam portion of each contact means extending into said 
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bore, and said cam means comprising an elongate cam 
member axially insertable within said bore and having 
a cam part operable to engage the cam portions of said 
contact means and stress such means during insertion of 
the member into the bore and a lobe portion for holding 
said contact means in their stressed position. 

3. A connector block as in claim 2 wherein each such 
contact means includes a spring member located between 
a ?rst portion thereof engageable with said cam means 
and a second portion thereof engageable with a contact 
in a cavity whereby operation of said cam means stresses 
said spring members to bias said second portions against 
contacts. 

4. A connector block as in claim 2 wherein said con 
tact means are electrically conductive and at least one 
of such contact means forms part of a circuit path estab 
lished through a contact. 

5. A connector block as in claim 2 wherein the cam 
means includes. an additional cam member, each member 
having a beveled surface at the lead end thereof posi 
tioned to engage contact means during insertion of the 
members into the bore, and a body portion forming said 
lobe portion, the beveledsurfaces of said cam members 
being recessed to permit insertion of said members from 
opposite ends of. said bore and engagement of the lead 
ends thereof when inserted to provide a continuous lobe 
portion extending along the, row of cavities. 

6. A connector block as in claim 2 wherein part of 
said cam member lobe portion is formed of electrically 
conductive material to establish a circuit path between 
contact means in said cavities. 

7. A connector block as in claim 2 wherein the cam 
member comprises a cam pin, the 'cam part comprises a 
gradually tapered surface at the lead end of the pin posi 
tioned to engage such contact means during insertion of 
the pin into the bore, the body of the pin forms said lobe 
portion, handle means is provided at the following end 
of the pin to facilitate movement of the pin in the bore, 
and stop means is provided between said handle means 
and said lobe portion to engage said block and limit in 
sertion of said pin into said bore. 

8. A connector block as in claim 2 wherein part of 
said cam member is electrically conductive and forms an 
electrical connection between contact means in said 
cavities. 

9. A connector block as in claim 2 including a second 
side face on said housing opposed to said ?rst-mentioned 
side face, each cavity communicating with said second 
side face to form a series of contact openings in said sec 
ond side face, wherein said bore intersects the bottom 
wall of each cavity, said openings are adjacent the top 
wall of each cavity, each of said contact means comprises 
an elongate sinuous sheet metal spring having spaced con 
vex contact portions facing the cavity top wall, said cam 
portion joining said contact portions, and leg portions on 
the outer ends of said contact portions away from said 
cam portion abutting the bottom wall of the cavity to 
either side of said bore, the altitude of said contact por 
tions above the cavity bottom wall being less than the 
height of said cavities to permit ready insertion of con 
tacts through the openings and between the spring con 
tact portions and the cavity top wall, whereby upon in 
sertion of the cam member in the bore the cam part en 
gages said cam portions of the springs of such contact 
means serially, moves the same toward the cavity top 
wall, and stresses the springs to form electrical connec 
tions between said springs and the opposed contacts‘ in 
the cavity. 

10. A connector block as in claim 9 wherein said leg 
portions are spaced inwardly of the cavity end walls to 
permit elongation of the spring whereby the contact por 
tions of the spring wipe past the contacts when the spring 
is stressed by said cam member. 

11. A connector block as in claim 9 wherein the cam 
portions of said springs are convex in shape and face the 
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10 
cavity bottom wall with the crests thereof extending into 
said bore, and the transitions in curvature of said springs 
between said cam and contact portions thereof are 
gradual. 

12. A connector block as in claim 11 wherein the side 
faces of each cam portion of said springs are beveled to 
facilitate engagement with said cam part. 

13. A connector block as in claim 9 wherein trans— 
verse contact ridges extend laterally along the crests of 
said spring contact portions. 

14. A connector block as in claim ‘9 wherein the spring 
contact portions are bifurcated. 

15. A connector block as in claim 9 wherein said 
springs are symmetrical about the center of said cam por 
tion and said bore intersects the center of the bottom 
wall of said cavities. 

16. A connector block as in claim 9 wherein said spring 
is asymmetrical with one contact portion of greater length 
than the other contact portion, and said bore intersects 
the bottom wall of said cavities to one side of the center 
thereof adjacent said spring cam portion. 

17. A connector block as in claim 9 wherein the alti 
tudes of said contact portions of said springs are unequal. 

18. A connector block as in claim 9 wherein recesses 
are provided in the end walls of said cavities adjacent the 
cavity bottom walls and said leg portions are loosely con 
?ned in said recesses. 

19. A connector block comprising a block housing 
formed of insulating material having a side face, a series 
of cavities in said block, each cavity communicating with 
said face to form a series of contact openings therein, 
electrically conductive contact means con?ned in each 
cavity, a cam bore extending through said block and inter 
secting each cavity in said series, and cam means com 
prising a cam member insertable within said bore and 
having a cam surface operable to engage said contact 
means in said cavities serially during insertion to stress 
such contact means and form an electrical connection be 
tween such means and contacts inserted through said 
openings into said cavities. 

20. A connector block comprising a block housing 
formed of insulating material and having opposed side 
faces, a spring cavity in said block communicating said 
side faces to form a contact opening in each side face, 
an elongate sinuous contact spring con?ned in said cavity 
transverse to said faces, said contact spring formed from 
a strip of sheet metal and including a pair of upwardly 
facing convex contact portions spaced apart and joined 
together by a downwardly facing cam portion, and leg 
portions at the outer ends of said contact portions en 
gaging the bottom wall of said cavity, said contact por 
tions extending upwardly from said bottom wall past the 
lower edges of said openings, a cam opening in said cavity 
bottom wall, and cam means operable in said opening to 
engage said cam portion of said spring and bias said 
spring contact portions toward the upper wall of said 
cavity to form electrical connections with contacts ex 
tending from each side face through said contact open 
ings and into said cavity. 

21. A connector block as in claim 20 wherein said leg 
portions are loosely con?ned within recesses at either end 
of said cavity located adjacent said bottom wall below 
said openings. 

22. A connector block as in claim 20 wherein said cam 
portion is convex in shape with the crest thereof extend 
ing into said cam opening, and said cam means engages 
such crest to move the same toward the top wall of the 
cavity. 

23. A spring contact for use in a connector block of 
the type described, said contact formed from a thin strip 
of spring metal and having a generally sinuous shape, a 
pair of upwardly facing convex contact portions axially 
spaced apart from and joined together by a downwardly 
facing cam portion, the transitions in curvature of said 
contact between said contact and cam portions thereof be 
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ing smooth, and leg portions on the outer, ends of said 
contact portions away from said cam portion, said ‘leg 
and cam portions being generally located at a level below 
the crests of said contact portions with the ends-of said 
leg portions lying tangent to a plane generally parallel 
to the longitudinal axis of the spring contact. 

24. A spring contact as in claim 23 wherein the side 
faces of said cam portion of said spring contact are 
beveled to facilitate engagement with‘a cam part. ‘ _ 

25. A spring contact ,as in claim 23 wherein said spring 
contact is symmetrical about the center of said cam 
portion. , v i 

26. A spring contact as in claim 23 wherein said spring 
contact is asymmetrical with one contact portion of 
greater length than the‘other contact portion. I 

27. A‘spring contactyas in__clai_m 23 wherein the alti 

’ 31. A connector block as in claim ‘30 wherein said 
' means comprises a cam operable to engage said contacts. 

10' 

tudes of saidcontact portions of said spring contact above _ 
said leg portionsare unequal._ 

28. A spring ‘contact asin claim 23 wherein transverse 
contact ridges extend laterally 'alongvthe crests of said 
contact portions.- ' " ' ~ 

29. A spring contact as in claim 23 wherein the con; 
tact portions are bifurcated; I‘ '- ‘ ' ‘ 

30. A connector block comprising a block housing hav 
ing a row of recesses formed therein, a plurality of con-v 
tacts, each contact con?ned in a separate recess in said 
housing, a circuit element extending into each of said re 
cesses, and unitary means operable in a single movement, 
for successively engaging said contacts to bias each con 
tact against the circuit element in the same recess, so’ 
that the contact and circuit element in each recess, abut 
each other under pressure and an“ electrical connection 
is formed therebetween. 
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,- 32. A connector block as in ‘claim, 30 wherein each 
contact includes a spring member located between said 
cam and a circuit element so that operation of said cam 
stresses said ‘spring members ‘to bias said contacts against 
and into electrical contact with‘ said‘circuit elements. 
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