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57) ABSTRACT 
An electrical connector for use in conjunction with a 
printed circuit board having terminals on the surface 
thereof. The connector exerts minimal force on the 
circuit board terminals during insertion of the board 
into the connector and thereafter develops the contact 
forces required to maintain electrical continuity. The 
connector has a housing having a recess adopted to 
receive the terminal carrying portion of the circuit 
board. The recess is defined, in part, by a back wall 
and a bottom abutment and is of a size and shape such 
as to freely receive the board with the edge of the 
board engaging the abutment. A series of contacts are 
situated in the recess adjacent the wall in opposing re 
lationship to the board terminals. The recess is so 
shaped relative to the board that the board may be re 
ceived in the recess in an insertion position in which it 
is on the opposite side of the contacts from the back 
wall and relatively remote from the contact, and may 
be moved to a final position in which it is relatively 
close to the contacts and the back wall. The contacts 
are adopted to operatively engage the terminals as the 
board is moved to the final position but to make, at 
most, only minimal engagement with the terminals 
when the board is in the insertion position. Securing 
means on the housing are adopted to engage the board 
when the board is moved to the final position, and to 
retain the board in the final position. 

16 Claims, 4 Drawing Figures 
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LOW FORCE INSERTION CONNECTOR 

This is a continuation of application Ser. No. 390,090 
filed Aug. 23, 1973 now abandoned. 
This invention relates to electrical connectors and 

more particularly to an electrical connector for use 
with a printed circuit board which exerts minimal force 
on the circuit board terminals during insertion but 
thereafter develops the normal contact forces required 
to insure good electrical continuity. 

Printed circuit boards are extensively used through 
out the electronics industry. For convenience, printed 
circuit boards are usually made to plug in and out of the 
chassis of the electrical component to which they are 
attached, instead of being directly wired to the chassis. 
In this way, they can be removed for easy repair or re 
placement, or to change the operating characteristics 
of the device. 
Generally, the printed circuit board is manufactured 

with a plurality of terminals on a surface thereof. A 
connector is utilized to connect the printed circuit 
board to the chassis. Normally, the connector is 
mounted on the chassis and has a series of wire connec 
tors extending therefrom, each of which is wired to the 
appropriate portion of the chassis. The printed circuit 
board is plugged into the connector with each of its ter 
minals making electrical contact with the correspond 
ing contact of the connector to connect the board to 
the circuit of the chassis. 

It is a requirement of such connectors that each of 
the contacts of the connector exert a prescribed 
amount of force on the printed circuit board terminal 
associated therewith such that electrical continuity is 
insured. This is generally accomplished by making the 
connector contacts of a resilient material which can be 
deflected as the circuit board is inserted into the con 
nector, thus exerting the necessary force on the printed 
circuit board terminals. However, it has been found 
that if this contact force is exerted during the insertion 
of the board, the board terminals are scraped by the 
contacts as the board is inserted. Since the board termi 
nals are generally made of a very thin coating of con 
ductive material on the circuit board, after many inser 
tions the terminal may have been scraped or marred to 
the point where appropriate electrical continuity can 
no longer be achieved between the terminal and the 
COntact. 
Previous attempts to overcome this problem have 

proven unsuccessful because these connectors require, 
after insertion, some device or method, apart from the 
connector housing itself, to develop the required force 
between the contacts and the terminals which are nec 
essary for good electrical continuity. This, of course, is 
undesirable, because it adds to the complexity and cost 
of the device as well as the time necessary to complete 
the insertion. 

It is, therefore, the prime object of the present inven 
tion to provide an electrical connector for use with a 
printed circuit board which exerts minimal force on the 
board terminals during insertion of the board into the 
connector. 

It is another object of the present invention to pro 
vide an electrical connector for use with a printed cir 
cuit board wherein the normal forces between the con 
nector contacts and the board terminals necessary for 
good electrical continuity are developed subsequent to 
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2 
board insertion without the use of devices or methods 
apart from the connector itself. 

It is a further object of the present invention to pro 
vide an electrical connector for use with printed circuit 
boards which can be releasably mounted to a chassis or 
another printed circuit board, as desired. 

It is still a further object of the present invention to 
provide an electrical connector for use with printed cir 
cuit boards which is made of reliable and sturdy parts 
takes up a minimal amount of space, and can be inex 
pensively manufactured. 

In accordance with the present invention the connec 
tor comprises a housing having a recess adopted to re 
ceive the terminal carrying portion of the printed cir 
cuit board. The recess is defined in part by a back wall 
and a bottom abutment and is of a size and shape to en 
able it to freely receive the circuit board with the edge 
of the board engaging the abutment. A series of resil 
ient contacts are situated in the recess adjacent the 
back wall. The recess is so shaped relative to the circuit 
board that the board may be received therein in an in 
sertion position in which it is on the opposite side of the 
contacts from the back wall and relatively remote from 
the contacts, the board then being movable, as by piv 
oting, to a final position in which it operatively firmly 
engages the contacts. 

In the insertion position the contacts make, at most, 
only minimal engagement with terminals and therefore 
no scratching or marring of the contacts takes place. 
Once inserted, the board is pivoted about the abutment 
Such that the terminals move toward the resilient 
contacts. The movement of the board deflects the 
contacts, thus developing the forces required for good 
electrical continuity. When the pivotal movement is 
complete, securing means provided on the housing en 
gage the board to retain it in the final position. 
Scraping of the terminals is prevented because the 

terminals are remote from the contacts during inser 
tion. The forces on the contacts are not developed until 
after insertion, when movement to the final position 
takes place. However, during this movement no scrap 
ing of the terminals occurs as the forces used to deflect 
the contacts act substantially normal to the terminal 
surface. 
To the accomplishment of the above, and to other as 

pects as they hereinafter appear, the present invention 
relates to an electrical connector for use with printed 
circuit boards, as defined in the appended claims and as 
described in the specification, taken together with the 
accompanying drawings, wherein like numerals refer to 
like parts and in which: 
FIG. 1 is an isometric view of the connector as a 

printed circuit board is inserted therein; 
FIG. 2 is a side cross-sectional view showing the 

printed circuit board in the insertion position; 
FIG. 3 is a view similar to FIG. 2 showing the printed 

circuit board in the final position; and 
FIG. 4 is a top cutaway view of the connector show 

ing the securing means as the circuit board is moved to 
the final position. 
The electrical connector of the present invention 

comprises a housing, generally designated A, into 
which a printed circuitboard, generally designated B, is 
inserted. Printed circuit board B is of the type which 
has a plurality of terminals C on the surface thereof. 
Housing A has a recess D adopted to receive the termi 
nal carrying portion of circuit board B. Recess D is de 
fined, in part, by a back wall, generally designated E, 
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and a bottom abutment, generally designated F and is 
of a size and shape such as to freely receive board B 
with the edge of board B engaging abutment. F. 
A plurality of connector contacts, generally desig 

nated G, are situated in recess D adjacent back wall E. 
Recess D is shaped relative to board B such that board 
B may be received in recess D in an insertion position 
in which it is on the opposite side of the contacts G 
from back wall C and relatively remote from the 
contacts G, and may be moved, as by pivoting, to a final 
position in which it is relatively close to contacts G and 
back wall E. 
Contacts G make, at most, only minimal engagement 

with terminals C on board B when the board is in the 
insertion position. However, those contacts G are 
adopted to operatively engage terminals C when the 
board B has been moved to the final position. This per 
mits the insertion of the board without exertion of 
forces on the terminals. The force required to provide 
electrical continuity between terminals C and the cor 
responding contacts G is developed as board B is 
moved to the final position. Securing means, generally 
designated H, are provided on housing A to engage 
board B when the board is moved to the final position. 
Means H will retain the board in the final position until 
the board is to be removed from the connector. 
The connector of the present invention can be used 

in conjunction with a chassis or another printed circuit 
board. In order to mount the connector on the chassis 
or the printed circuit board, means, generally desig 
nated I, are provided for removably securing the con 
nector to the chassis or the circuit board. Further, each 
of the contacts G is provided with a wire connecting 
member, generally designated J, which extends out the 
bottom of the housing. After the connector has been 
mounted, these members J will be wired or otherwise 
electrically connected into the circuit of the chassis or 
the printed circuit board to provide an electrical con 
nection between the chassis and the printed circuit 
board B. 
Referring now to FIG. 1, housing A is preferably pro 

duced of insulating material molded to form a single 
unit. A recess D adopted to accept the edge of the 
printed circuit board B is present along the length of 
housing A. The portion of board B which is inserted 
into recess D has terminals C situated thereon. 
As can best be seen in FIGS. 2 and 3, recess D is de 

fined by back wall E and a multilevel bottom portion 
consisting of bottom abutment F and level 10. The top 
of recess D is opened and the front is bound by a front 
wall 12 which is considerably shorter than back wall E 
to permit entry of board B into the recess at an angle 
with respect to back wall E. When board B is inserted 
into recess D, one corner of the leading edge thereof 
will rest on abutment F. Each terminal C will be oppo 
site the corresponding contact G which is situated adja 
cent back wall Ebut will be relatively remote from op 
posing contact G. 
Abutment F is a platform which forms a portion of 

the bottom of recess D. It acts as a fulcrum means 
about which the leading edge of board B pivots as it is 
moved from the insertion to the final positions. In the 
initial position board B makes an acute angle with the 
surface of abutment F. Board B is then pivoted about 
abutment Funtil it is substantially perpendicular to the 
surface thereof. 
Back wall E is provided with a plurality of projections 

14 which extend, within recess D, vertically from level 
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4. 
10 along the height of the wall E. Each pair of adjacent 
projections 14 forms a cavity in which one of the 
contacts G is situated. 
Each contact G, because of the resilient characteris 

tics of the material from which it is made, is movable 
between an extended position (FIG. 2) in which it pro 
trudes beyond the surface of the projections 14 and a 
deflected position in which it is wholly within the cav 
ity. The movement of contacts G is caused by the pivot 
ing of board B about abutment F which acts as a full 
crum towards the final position (FIG. 3). The protru 
sion of contact G beyond the cavity in the extended po 
sition is limited by the interior corner of abutment F. 
which is adjacent the bottom section of contact G and 
acts as a barrier to prevent contact G from extending 
too far beyond the surface projection 14 and thus inter 
fering with the insertion of board B into recess D. In the 
final position the leading edge of board B will be flat on 
abutment F. and the terminal side of board B will rest 
against the surfaces of projection 14 which act as a 
structural abutment to insure proper positioning of the 
board. In the final position each contact G is com 
pletely insulated from the remaining contacts by pro 
jections 14 which prevent any electrical shorting be 
tween adjacent contacts G. 
As board B is pivoted about abutment F towards the 

final position, the terminals. C thereon will approach 
the protruding portion of the corresponding contact G 
to deflect the contact. The deflection of the contact 
will develop the force necessary to insure proper elec 
trical continuity between terminals C and the respec 
tive contacts G. However, this is accomplished with 
minimal scraping or marring of the terminal surface be 
cause the forces developed are substantially normal to 
the terminal surface throughout the movement of 
board B from the insertion to the final position, and 
there is substantially no relative longitudinal movement 
of the parts. When board B is in the final position it is 
substantially parallel to wall E and resting against the 
surfaces of projections 14. The bottom edge of board B. 
rests on abutment F. 
Securing means H are provided to retain board B in 

this position until the board is removed from housing . 
A. Each securing means H consists of a leaf 16, made of 
resilient material, and a snap head 18 both of which are 
situated on a projection 14. Preferably, leaf 16 and 
head 18 are integral with the projection, 14 to which 
they are mounted. Although only two securing means 
Hare shown in the drawings, it is obvious that as many 
as necessary may be utilized depending upon the size of 
the connector. For each securing means H. utilized, a 
slot 20 is situated along the board B in alignment with 
the corresponding leaf 16. Slots 20 run from the lead 
ing edge of board B a length at least equal to the height 
of back wall E such that in the final position leaf 16 
may be inserted therein to provide extra positional sta 
bility. 
As seen in FIG. 4, snap head 18 is provided with an 

inclined surface such that the head 8 is cammed aside 
by the edge of slot 20 such that it passes through slot 20 
as board B is moved into the final position. Once the 
board is in the final position, snap head i8 returns to its 
original position because of the resiliency of leaf 16 and 
the overhang thereon securely engages the edge of slot 
20 and retains the board between head 8 and the sur 
faces of projection 14. 
As can be seen in FIGS. 2 and 3, each head 8 has a: 

lower beveled surface 22 which permits board B to be 
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inserted into recess D. Preferably, the inner corner of 
the front wall 12 is also beveled for the same reason. 
These beveled surfaces facilitate insertion of board Bat 
the proper angle with respect to back wall E. 
Extending from the bottom of each contact G 

through passages provided in level 10 is a connector J 
which permits electrical connection of the contact G to 
the circuit of the chassis to which housing A is 
mounted. This connection may be accomplished by 
wrapping wires about connector J or otherwise, as de 
sired. 

In order to mount housing A to a chassis or another 
circuit board, removable securing means I are provided 
extending downward from each side of housing A. 
Each means I comprises a snap head 24 which fits into 
the appropriate opening in the chassis or circuit board 
to which housing A is mounted. The operation of snap 
head 24 is substantially the same as that described for 
snap head 16. Preferably, snap heads 24 are offset from 
each other, i.e. one placed near the front wall 12 and 
one towards back wall E so that several connectors can 
be used side by side without interference by heads 24, 
or to provide a polarizing control in conjunction with 
the panel on which they are mounted. 

In operation, housing A is secured to a chassis by 
snap heads 24 and wired to the circuit by means of con 
nectors J. The circuit board is inserted at an angle with 
respect to back wall E until the corner of the leading 
edge rests on abutment F. At this point terminals C are 
aligned with but remote from corresponding contacts 
G. The board B is then pivoted to the final position par 
allel to wall E thus deflecting the contacts, and thus de 
veloping the necessary contact forces between termi 
nals C and contacts G. In this position board B rests 
against the surfaces of projections 14. During pivoting 
snap heads 18 pass through slots 20 and secure the 
board in the final position. In this mode of operation, it 
can be seen that there is little or no contact between 
the terminals on board B and contacts G as board B is 
inserted in the connector. While the board is pivoted 
from the insertion position to the final position, force is 
developed between the terminal C and contact G but it 
is normal to the surface of the terminal and therefore 
does not scratch or wear away the terminal. In this way, 
minimal force is exerted which can mar or scrape the 
terminal during insertion, and yet when the board is 
moved to the final position the necessary forces are de 
veloped between the terminal and the contact to insure 
electrical continuity. 

It has been assumed during the explanation that the 
electrical connector itself has been fixed and the circuit 
board movable. However, in instances when the re 
verse situation occurs, i.e. that the circuit board is fixed 
and the connector is moved, the same mode of opera 
tion as described can be used equally successfully. Fur 
ther, certain applications require fixed circuit boards 
and fixed connectors in a drawer-type relationship. The 
connector of the present invention can also be used in 
this situation, even though its non-scraping characteris 
tic will not be utilized. In such a case instead of being 
inserted in the insertion position and then pivoted to 
the final position, the board slides directly into the final 
position by aligning slots 20 with leafs 16 and then rela 
tively moving the board and the connector in parallel 
planes until the leading edge of board B rests on abut 
ment F. Bevel 26 on the top of head 18 is utilized in this 
situation to facilitate entrance of board B directly into 
the final position. Some scraping force will be exerted 
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6 
by contacts G on the terminals C during this insertion. 
However, due to the shape of the outer surface of ter 
minals G, which is inclined, the marring or scratching 
which occurs in this type of insertion is minimized. 
A single preferred embodiment of the present inven 

tion has been specifically disclosed herein for purposes 
of illustration. It is apparent that many variations and 
modifications may be made upon the specific structure 
disclosed herein. It is intended to cover all of these vari 
lations and modifications which fall within the scope of 
this invention as defined by the appended claims. 
We claim: 
1. A low force insertion connector for use with a cir 

cuit board having a terminal on a surface thereof, said 
connector having a contact mounted thereon and being 
of the type in which the board is inserted into said con 
nector in a first position wherein there is at most mini 
mal engagement between said terminal and said 
contact and is movable to a second position wherein 
operative engagement between said terminal and said 
contact is achieved, said connector comprising a hous 
ing having a recess therein, said recess being defined, in 
part, by a back wall, a bottom wall, and a front wall, 
said contact being situated in said recess adjacent said 
back wall, and an abutment within said recess and inte 
gral with said bottom wall against which the bottom 
edge of said board is received, said abutment and an 
other portion of said housing spaced forwardly of said 
contact defining a point facing said contact engaged by 
the corner of said board formed by the leading edge 
thereof and the surface thereof opposite the terminal 
carrying surface and about which said board pivots sub 
stantially on said corner as said board moves from the 
first position to the second position. 

2. The connector according to claim 1 wherein said 
contact is movable between an extended position 
wherein it is relatively remote from the board and a de 
flected position wherein it engages said terminal by the 
movement of said board to said second position. 

3. The connector according to claim 2 further com 
prising means for guiding the board into said first posi 
tion. 
4. The connector according to claim 1 wherein said 

recess is opened at the top and at least part of the front 
to permit the board to be pivoted about said abutment 
between said first and second positions. 

5. The connector according to claim 4 wherein said 
contact engages said abutment so as to retain said 
contact in the extended position. 

6. The connector according to claim 4 wherein said 
securing means is adapted to make a snap engagement 
with the board. 

7. The connector according to claim 1 further com 
prising a securing means adapted to make a snap en 
gagement with the board. 

8. The connector according to claim 7 wherein said 
Snap engagement is provided by a member projecting 
from said back wall. 

9. The connector according to claim 8 wherein said 
member comprises a flexible leaf portion integral with 
said wall and a snap head, said head being mounted on 
said leaf. 

10. The connector according to claim 9 wherein said 
head has a beveled portion for guiding the board into 
said first position. 

11. The connector according to claim 1 further com 
prising a circuit board having a slot therein, and a se 
curing means engaging the edge of said slot to retain 
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said board in said second position. 
12. The connector according to claim 11 wherein 

said securing means makes a snap engagement with 
said slot edge. 

13. The connector according to claim 11 wherein 
said securing means in insertable into said slot. 

14. The connector according to claim 1 wherein the 
surface of said other portion of said housing adjacent 
said pivot point is inclined to permit insertion of said 
board such that said board corner is in proximity to said 
pivot point. 

15. The connector according to claim 14 further 
comprising a securing means adapted to make a snap 
engagement with the board. 

16. A low force insertion connector for use with a cir 
cuit board having a terminal on the surface thereof, 
said connector having a contact mounted thereon and 
being of the type in which the board is inserted into said 
connector in a first position wherein there is at most 
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minimal engagement between said terminal and said 
contact and is movable to a second position wherein. 
operative engagement between said terminal and said, 
contact is achieved, said connector comprising a hous 
ing having a recess therein, said recess being defined, in 
part, by a back wall, a bottom wall, and a front wall, 
said contact being situtated in said recess adjacent said 
back wall, and an abutment within said recess integral 
with said bottom wall, said abutment and another por 
tion of said housing joining to form a point about which 
said board pivots as said board moves from the first to. 
the second position, said pivot point being spaced from 
said contact along said abutment so as to form an unob 
structed opening between said pivot point and said 
contact into which the board may be inserted, the pivot 
point engaging the board on the opposite side thereof 
from the contact-engaging side thereof. 
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