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[57 ] ABSTRACT 
According to one aspect of the disclosure, a planar 
substrate receives a plurality of conductive posts 
therein, which posts include an offset medial portion 
having a laterally projecting notch portion. Certain 
posts are arranged with their notch portions in copla» 
nar relationship and in latching registration with an 
interior sidewall portion of a housing received over 
the posts. Accordingly, the housing provides an insu 
lating receptacle shroud for the posts and is latchingly 
retained in place without a need for attachment to the 
substrate.v The shroud is also provided with card 
guides connected thereto by integral hinge portions 
enabling alignment of, and reducing twisting and 
warping of, the card guides. The card guides are addi 
tionally coupled together with rails further reducing 
twisting and warping of the guides. The terminals are 
advantageously mounted in strip form for ease in man 
ufacture and assembly to the substrate. 

7 Claims, 24 Drawing Figures 
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ELECTRICAL CONTACT STRUCTURE AND 
ASSEMBLY METHOD 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of applica 
tion Ser. No. 321,076, ?led Jan. 4, 1973 and now aban 
doned, which is a continuation of application Ser. No. 
166,540, ?led July 27, 1971 and now abandoned. This 
application is also a continuation-in-part of application 
Ser. No. 193,366, ?led Oct. 28, 1971 and now aban 
doned. This application is also a continuation of appli 
cation Ser. No. 224,504, ?led Feb. 8, 1972 and now 
abandoned which is a continuation-in-part of applica 
tion Ser. No. 166,540 and of application Ser. No. 
193,366. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an insulation housing 

and card guide, and more particularly to an insulation 
housing and card guide for mounting on a substrate. 
The present invention also relates generally to the com 
bination of a printed circuit board having mounted 
thereon a plurality of electrically conducting post-type 
contacts, enclosed by a removable electrically insulat 
ing housing latchably secured to a selected contact, and 
also to a multi-layer printed circuit board and a method 
of fabrication thereof. The present invention further 
relates to a method and apparatus for assembling elec 
trically conductive posts to a substrate, and more par 
ticularly to method and apparatus for assembling con~ 
ductive post-type contacts to a substrate which advan 
tageously permits positive location and anchoring of a 
connector housing to the substrate and in enclosing re 
lationship over the assembled contacts. 

2. Description of the Prior Art 
The present invention satis?es the need for a low cost 

electrical insulation housing for containing a plurality 
of electrical terminals mounted to a substrate such as 
a printed circuit board. The invention further satis?es 
the need for inexpensive guides for a card which is to 
be electrically connected to and disconnected from the 
plurality of electrical terminals contained within the in 
sulation housing. In addition to the objective of low 
cost, the card guides associated with the housing should 
be free of warpage and misalignment in order to re 
ceive and permit removal of a card without binding. In 
meeting these objectives, the insulation housing ac 
cording to the present invention is not directly con~ 
nected to the printed circuit board or substrate. In 
stead, the housing is advantageously detachably 
latched to the electrical terminals mounted on the sub 
strate. The housing thereby serves as a shroud for pro 
tecting the electrical terminals and may be readily re 
moved when desired. Each housing includes a pair of 
channel guides for receiving therebetween opposed 
margins of a card. Each channel is connected to the’ 
housing by an integral hinge or neck portion.This fea 
ture permits the rails of ?ex resiliently in cantilever 
fashion to enhance alignment thereof so that a card 

, may be received between the channels without binding. 
The card guide channels of a plurality of housings are 
connected to a common stiffener rail to prevent war 

page and twisting of the channels. ' 
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The electrical terminals to which the insulation hous 

ing is detachably latched comprises a ?rst conductive 
post portion offset from a second conductive post por 
tion, with a shelf portion for receiving the edge of the 
card in registration thereagainst. Adjacent to the shelf 
portion, each terminal is provided with a lateral notch 
portion. When a plurality of the posts are mounted to 
the substrate, the notch portions of selected ones of the 
terminals are arranged in aligned generally coplanar 
relationship. The insulation housing is received over a 
plurality of the terminals and includes an inner linear 
projection or ?ange portion which latchingly registers 
within the aligned notch portions of the terminals. Ac 
cordingly, the housing is ?xedly mounted to the sub 
strate without a need for a direct mechanical connec 
tion therebetween. The housing is advantageously de 
tachable from the substrate by resiliently ?exing the 
sidewalls and disengaging the ?ange portion thereof 
from the notch portions of the terminals. 
As a further feature, the shelf portion of each termi 

nals to be advantageously supplied and handled. The 
a carrier strip. Thus the carriagestrip allows the termi 
nals to bee advantageously supplied and handled. The 
terminals are readily connected to the substrate by in 
dividually detaching each terminal from its frangible 
stem. 

The present invention is also directed to fabrication 
of an electrical panel including aboard substrate into 
which a plurality of electricallyconducting post-type 
contacts are inserted. Post portions of the contacts pro 
trude from one side of they substrate and advanta 
geously receive point-to-point electrical wiring. Other 
portions of the posts protrude from the opposite side of . 
the substrate to form electrical contacts suitable for, 
electrical registration with electrical paths of a printed 
circuit board or card. In most applications, an electri 
cally insulating connector housing insulates and pro 
tects the contact portions of the posts. The housing also 
must be secured on the surface of the substrate. In 
many cases the substrate is provided with plated circuit 
paths in addition to the point-to-point wiring provided 
by the conducting posts. 
Heretofore time consuming successive steps were re 

quired to fabricate such a panel. Initially the contacts 
were inserted individually within the connector hous 
ing. The contacts had to be individually latched in the 
housing to prevent removal therefrom. As a practical 
matter, the housing provided a plurality of individual 
sockets having internal latching structure for receiving 
and latching onto an individual-contact. The internal 
structure of such a connector housing was necessarily 
complex and was costly to design and fabricate. A great 
deal of time was expended to insure insertion and latch 
ing of each individual contact within a socket of the 
connector housing. Additional time was expended to 
assemble the connector housing and the retained posts 
to the substrate. Fasteners such as screws and the like 
were required to attach the connector housing to the 
substrate surface The posts then protrude through the 
apertures in the substrate to receive the point-to-point 
wiring. 

If it was desired to electrically connect the post-type 
contact to plated electrical paths of the substrate. each 
post portion was separately hand soldered to a plated 
path. This procedure resulted in satisfactory electrical 
joining,‘ but was time consuming. 
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Some attempt was made to reduce the assembly time 
by sliding solder rings over the posts to be soldered, and 
simultaneously re?owing the solder by the application 
of heat, inan attempt to simultaneously solder all the 
posts to the plated paths. Often times the re?owed sol 

_ der was of insufficient mass, or did not suf?ciently wick 
into the substrate apertures to create a strong solder 
joint. This required inspection and testing after solder 
ing to insure electrical continuity of the solder joints. 
Those joints which did not produce electrical continu 
ity had to ‘be repaired by hand soldering. Also those 
joints which vproduced electrical continuity but were 
structurally ‘weak and subject to breakage at a later 
time also had to be replaced by hand soldering. It is not 
uncommon in a‘panel as above described to have a 
thousand soldered posts. If only one post in a thousand 
has an insufficient solder joint, representing a failure 
rate of 0.1%, then statistically every single panel would 
be inoperative if fabricated according to the above de 
scribed assembly procedures. Thus there has been a 
long existing need in the prior art for a method of reli 
ably assembling a plurality of electrical contacts me 
chanically and‘electrically to a substrate and suitable 
for use with a connector housing enclosing the 
contacts. 

In the present invention, a plurality of electrically 
conducting posts individually depend from a carriage 
strip on precise center spacings. The posts can be si— 
multaneously assembled into apertures of a substrate 
having corresponding center spacings. Each post is pro 
vided with an encircling band of solder which registers 
internally of a corresponding substrate aperture. Ad~ 
vantageou‘sly upon re?ow of the solder bands, each 
post is reliably mechanically and electrically joined to 
the‘iisubstr‘ate. This assembly procedure reduces the as 
sembly‘ time required for insertion of individual 
contacts. Assembly time is further reduced by simulta 
neously re?owing the solder bands of all the conduct— 
ing contacts desirably inserted into the substrate. This 
eliminates the need for individually treating each post, 
either by hand soldering, or by applying solder rings in— 
dividually over each contact subsequent to assembly of 
the posts in the substrate. 
Each of the contacts is attached at its terminal end to 

the carrier strip with no interconnection between adja 
cent posts. This permits individual guiding of the posts 
into respective substrate apertures without undue 
bending or de?ection of the carrier strip or the individ 
ual posts. The carrier strip supports the contacts in mu 
tual alignment and on desired center spacings in the 
board. . 

By providing the solder bands on the posts prior to 
insertion in the substrate, the solder bands will be lo 
cated radially internally of the apertures. Each solder 
band is of a selected band width to provide suf?cient 
solder mass for ?lling the space between the lined aper 
ture and the post inserted therein, and for the forma 
tion of ?llets encircling and adhered to a conducting 
post at each end of a lined aperture. In addition, the 
solder band is precisely located internally of the lined 
aperture, such that upon re?ow solder will ahere along 
the entire length of the aperture lining. ‘Such a joint is 
more reliable than a hand soldered joint or the applica 
tion of solder rings to the posts after insertion. 
Soldering to the posts after insertion requires wicking 

of molten solder into the lined substrate apertures. A 
joint produced by this wicking action has a relatively 
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4 
high probability of failure. One cause of failure results 
from insufficient solder mass to completely fill the 
space between the lined aperture and a post inserted 
therein, even though solder ?llets are formed at each 
end of the aperture. The presence of the solder ?llets 
prevents inspection for solder voids internally of each 
aperture. Another cause of failure results from insuffi 
cient wicking action of solder internally of an aperture. 
Either of these results can produce failure, which is im 
mediately detected by testing for electrical continuity. 
Even if electrical continuity is initially established the 
joint itself is structurally weak and will later fail upon 
breaking of the joint when subjected to normal han 
dling and use. 
The present invention is well suited for reducing 

panel assembly time, since the conducting posts are uti‘ 
lized to locate and anchor and enclosing connector 
housing to a substrate without the need for additional 
fasteners. According to one preferred embodiment, a 
connector housing is provided over the inserted 
contacts and is latchably joined thereto. As an alterna 
tive, the contacts may be inserted into the substrate and 
the connector housing simultaneously. In this embodi 
ment, re?owing of the solder bands‘ provided on the 
posts is accomplished with the connector housing‘in, 
place on the substrate. 
As a further feature of the invention, since the posts 

remain attached to their carrier strip until positively 
joined to the substrate by re?owing of their solder 
bands, they remain in desired alignment without the 
need for individual aligning slots in the connector hous 
ing. Accordingly, the present invention allows for the 
use of a connector housing with relatively simple inte 
rior structure. This further reduces panel assembly time 
since the posts need not be inter?tted within individual 
slots during assembly. In addition, the costs of material 
and fabrication in the connector housing itself are sub 
stantially reduced due to its relatively simple interior 
structure. 

In addition, each of the contacts according to the 
present invention is provided with a selected mass of 
solder adhered thereto in a selected band width and 
positively located on a selected medial portion of the 
contact. Each contact is further provided with struc-‘ 
ture for locating it in position on a printed circuit‘ 
board, for limiting insertion thereof in a printed circuit 
board, as well as for positively positioning the solder 
band interiorly of a plating lined hole of the board into 
which the contact is inserted. 
Each contact is additionally provided with structure 

to which a portion of the encircling insulation housing 
is removably latched. 
The insulation housing includes an integral latch por 

tion. When the housing is received over a plurality of , 
contacts according to the present invention, the latch 
portion will resiliently register in latching relationship 
on a selected one of the contacts, advantageously se 
curing the housing to the selected contact and‘ thereby 
in ?xed mounted position on the printed circuit board. 
To remove the housing, a tool may be used to manually 
pry the resilient latch portion to disengage it from the 
selected contact and allow removal of the housing from 
the enclosed plurality of contacts. I 

According to a feature of the present invention, when 
all the desired number of contacts are mounted in cor 
responding plating lined apertures of the printed circuit 
board, all the solder bands of the posts are simulta 
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neously heated to reduce the solder bands to a molten 
state and re?owed by wicking action into the clear 
ances de?ned between the contacts and the apertures 
receiving the contacts to make positive electrical and 
mechanical connections of the contacts to the plating 
lined apertures. Such connection technique is disclosed 
in copending application Ser. No. 193,366, ?led Oct. 
28, 1971. 
Another salient feature of the present invention is 

practiced during connection of the contacts to the 
printed circuit board. More speci?cally, the plating 
lined apertures of the boards are arranged in rows, each 
row receiving a corresponding row of contacts inserted 
therein. A common carrier strip remains attached to 
the individual ends of corresponding contacts in each 
row. The carrier strip retains the contact ends in de 
sired alignment during re?ow of the solder, in accor 
dance with the disclosure of copending application Ser. 
No. 193,366, ?led Oct. 28, 1971. The medial portions 
of the posts in each row are maintained in desired align 
ment since they are received in the corresponding plat 
ing lined apertures of the board. The free ends of the 
contacts of ‘each row, namely the ends which are not 
connected to the carrier strip, are received in apertures 
‘of an auxiliary board or substrate. The apertures of the 
auxiliary board are on the same center spacings as are 
the plating lined apertures of the printed circuit board. 
Thus such free ends of the contacts of each row are 
maintained in desired alignment by the auxiliary board. 
The contacts are maintained in desired alignment by 
the carrier strip, the printed circuit board and the auxil 
iary board while the solder bands are heated are re 
?owed, then subsequently allowed to cool in order to 
form rigid solder joints positively connecting individual 
contacts mechanically and electrically to the plating 
lined holes of the printed circuit board. Upon cooling 
of the re?owed solder, rigid joints are obtained, allow 
ing removal of the auxiliary boards and the common 
carrier strip portion from each row of posts without dis~ 
turbing the desired alignment of the contacts in the 
printed circuit board. 
According to a further feature of the present inven 

tion, the contacts provided with solder bands may be 
utilized to connect together a plurality of printed cir 
cuit boards in stacked relationship. Generally, a single 
printed circuit board has a limited surface area which 
accordingly limits the number of plated circuit paths 
which can be adhered to the surface. It is common to 
use both a top surface and a bottom surface of a printed 
circuit board for carrying printed circuit paths. It is 
often desirable to use a second printed circuit board 
additional circuit paths which would not otherwise ?t 
on a single printed circuit board already crowded with 
circuit paths. It is also often desirable to provide design 
changes on a second printed circuit board.- Use of a sec 
ond board obviates the need to discard the original 
printed circuit board in favor of a redesigned board. 
Thus, there are many instances where two printed cir 
cuit boards are favored over the use of a single board. 
Where two boards are desirable, it is necessary to elec 
trically interconnect the circuit paths of the two 
boards. According to the present invention, a plurality 
of boards may be utilized in stacked relationship, with 
the required electrical interconnections between such 
boards being accomplished by a plurality of contacts 
according to the present invention received in plating 
lined apertures of the boards. To provide a positive 

15 

25 

35 

45 

50 

55 

60 

65 

6 
electrical interconnection between the boards, the sol 
der bands of the interconnecting contacts are re?owed 
and then cooled_to form solder joints, thereby electri 
cally and mechanically connecting the contacts to plat 
ing lines apertures of the stacked boards. To substan 
tially reduce assembly time, it is advantageous that all 
the contacts be inserted in the plating lined apertures 
of the stacked boards, and all the solder bands of the 
inserted contacts be simultaneously re?owed and then 
cooled to form the individual solder joints. During sol 
der re?ow and cooling to form the joints, alignment of 
the contacts is assured by utilizing the attached carrier 
strip and auxiliary board alignment technique as above 
described. 
The present invention is particularly useful for fabri 

eating a multi~layer printed circuit board. Generally, a 
multi-layer board includes a plurality of stacked planes 
with circuit paths being carried'in a plurality of such 
planes. interconnections are required between circuit 
paths of different planes. The location of such intercon 
nections between planes as wellas routing of the plated 
paths themselves are of such design complexity that au 
tomated computer design is required. In addition, fabri 
cation of the multi-layer board must also be accom 
plished by automated techniques. The present inven 
tion permits design and fabrication of a multi-layer 
board without the need for expensive automated com 
puter equipment. It therefore providesa technology en 
abling the design and fabrication of complex electronic 
circuit boards without a need for investing in expensive 
automated equipment. The present invention accord 
ingly enhances entry of small companies into the indus 
try of complex electronic circuitry dominated by a rela 
tively few large companies. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an insulating housing for a plurality of elec 
trical terminals mounted in a substrate. 
Another object of the present invention is to provide 

a plurality of electrical terminals in a substrate with an 
encircling insulation housing which is not directly con 
nected to the substrate. 
Another object of the present invention is to provide 

a plurality of electrical terminals mounted in a sub 
strate with an insulation housing encircling the termi' 
nals and including inner projecting portions detachably 
latched to notch portions in selected ones of the termi 
nals. ' ‘ ' 

Another object of the present invention is to provide 
a plurality of electrical terminals mounted in a sub 
strate with an insulation housing serving as a shroud for 
the electrical terminals. 
Another object of the present invention is to provide 

a plurality of electrical terminals mounted in a sub 
strate and provided thereover with an insulation hous 
ing detachably latched to the terminals, which housing 
is provided with a pair of card guides mounted thereto 
for resilient cantilever action. 
Another object of the present invention is to provide 

a housing for a plurality of electrical terminals having 
a pair of aligned card guide channels connected to the 
housing by integral reduced neck portions allowing re 
silient cantilever action of the card guide channels. 
Another object of the present invention is to provide 

a plurality of card guide channels mounted for resilient 
cantilever action on respective insulation housings for 
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electrical terminals, each of which channels is detach 
ably connected by a two-point support to a stiffening 
rail. 
Another object of the present invention is to provide 

an electrical terminal including a ?rst elongated post 
portion, a medial portion de?ning a generally planar 
shelf projecting laterally of the longitudinal axis of said 
post, a second elongated portion depending from said 
shelf and offset longitudinally of said post portion, and 
a notch portion located between the shelf portion and 
the second elongated portion. 
Yet another object of the present invention is to pro 

vide an electrical terminal including a conductive post 
portion, a medial portion de?ning a generally planar 
shelf projecting laterally of the longitudinal axis of said 
post portion, a second elongated portion depending 
from said shelf and offset longitudinally of said post 
portion, a laterally recessed notch portion located be 
tween said. shelf portion and said elongated portion, 
and a frangible stem connecting said shelf portion with 
acarrierstrip to which a plurality of like electrical ter 
minals, are connected by respective frangible stems. 
.Another object of the present invention is to provide 

a method of assembling a substrate and a plurality of 
conducting post-type contacts. 
Another object of the present invention is to provide 

a method for assembling a connector housing and a 
plurality of conducting post-type contacts to a sub 
strate having electrical paths to which the posts are 
electrically joined. . 
Another object of the present invention is to provide 

apparatus in the form of electrically conducting posts, 
which are individually joined to a common carrier strip 
without any interconnection between individual posts, 

‘ and which are adapted for mass insertion within corre 

spondingly spaced apertures of substrate. 
Another object of the present invention is to provide 

a plurality of conducting contact posts individually 
joined to a carrier strip on precise center spacings with 
out interconnection between individual posts, with 
each post provided with a band of solder mass of se 
lected band-width, wherein each solder band is selec 
tively located along the length of each contact and 
being reflowable to positively joint the posts to a sub 
strate. plurality 
Another object of the present invention is to provide 

a method for assembling a plurality of individual con 
ducting posts simultaneously within selected apertures 
of a substrate while utilizing a common carrier strip of 
the posts for maintaining the posts in desired alignment 
and center spacings until the posts are positively se 
cured to the substrate. 
Another object of the present invention is to provide 

apparatus in the form of an electrically insulating hous 
ing enclosing a plurality of electrically conducting 
posts, with the posts locating and anchoring the hous 
ing in position on a substrate, thereby eliminating the 
need for additional fasteners. 
A further object of the present invention is to provide 

appartus in the form of a combination of electrically 
insulating housing enclosing a plurality of electrically 
conducting posts, the posts mechanically connecting 
and anchoring the housing to a substrate without the 
need for additional fasteners, and the posts being main 
tained in desired alignment and precise center spac 
ings, initially by a common carrier strip, and subse 
quently by being positively secured to the substrate, 
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8 
with the housing being substantially free of sockets or 
separating partitions between adjacent enclosed posts. 
Another object of the present invention is to provide 

a method for fabricating a plurality of conducting posts 
to a common carrier strip and utilizing the carrier strip 
to allow simultaneous insertion and assembly of the 
posts in a substrate, with the carrier strip maintaining 
the posts in alignment and on selected center spacings 
until the posts are positively secured to the substrate. 
Another object of the present invention is to provide 

a method for fabricating a plurality of conducting posts 
on a common carrier strip, using the carrier strip to 
maintain a plurality of posts in desired alignment and 
center spacings while the posts are inserted and se 
cured in a substrate, and utilizing the posts to mechani 
cally connect a connector housing to the substrate 
without a need for additional fasteners. 
Another object of the present invention is to provide 

a method and apparatus for fabricating a multi-layer 
circuit board wherein a plurality of stacked printed cir 
cuit boards are interconnected by electrical contacts 
having solder bands thereon which are re?owed simul 
taneously to form a plurality of positive solder joints in 
terconnecting the contacts between selected plated 
paths carried by the plurality of stacked printed circuit 
boards. 
Another object of the present invention is to provide 

a method for fabricating a multi-layer circuit board 
wherein a stacked plurality of separate printed circuit 
boards have their circuit paths thereon selectively in 
terconnected by corresponding electrically conductive 
contacts provided with solder bands thereon which are 
simultaneously re?owed by a ?owable dielectric at ele 
vated temperature, with both the re?owed solder and 
the ?uid dielectric being subsequently cooled to a solid 
state, with the solder forming positive joints securing 
the boards in stacked relationship on the contacts and 
electrically interconnecting the contacts between cir 
cuit paths of different boards, and with the solid dielec 
tric ?lling a clearance space between adjacent stacked 
boards to provide electrical insulation between the cir 
cuit paths of adjacent boards and to encapsulate the 
plurality of stacked boards into a single multi-layer 
board structure. 

It is another object of the present invention to pro~ 
vide an electrically conductive post-type contact with 
an adhered band of solder of selected band width, to 
gether with structure for locating the contact in posi 
tion on a printed circuit board and for locating the sol 
der band in a desired position interiorly of a plating 
lined aperture of the printed circuit board, the contact 
ing being further provided with structure to which an 
insulating connector housing may be resiliently latched 
thereto. 

- Another object of the present invention is to provide 
an electrically insulating connector housing with an in 
tegral resilient latch portion for latchably securing the 
connector housing to at least one of a plurality of elec 
trical contacts, which are mounted on a printed circuit 
board or substrate and which are enclosed by the hous 
ing. 
Another object of the present invention is to provide 

a method of fabricating an assembly of a printed circuit 
board, a plurality of electrically conducting contacts 
and a removable electrically insulating housing with a 
latching portion resiliently latched to at least one of the 
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contacts, thereby retaining the housing in desired ?xed 
position on a printed circuit board. 
Another object of the present invention is to provide 

a method of fabricating an assembly of a printed circuit 
board and a plurality of electrically conducting post 
type contacts, with the contacts being maintained in 
desired alignment by an auxiliary board or substrate 
and a carrier strip to which the contacts are attached 
during the formation. of solder joints securing the 
contacts mechanically and electrically to the printed 
circuit board. 

It is another object of the present invention to pro 
vide an insulating housing with integral latch portions 
on sidewalls of the housing for resilient latching to se 
lected ones of a plurality of electrical contacts, with 
said latches being spaced from each other to prevent 
weakening of the housing. 

It is another object of the present invention to pro» 
vide an insulating housing with integral latch portions 
on sidewalls of the housing for resilient latching of se 
lected ones of a plurality of electrical contacts, with 
said latches being spaced from each other to prevent 
weakening of theyhousing, and with said latches being 
spaced from the housing ends to permit trimming off an 
end of the housing or to permit abutting together the 
ends of an adjacent pair of such housings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A more complete appreciation of the invention any 

many of the attendant advantages thereof will be 
readilyobtained as the same becomes better under 
stood by reference tothe following detailed description 
when considered inconnection with the accompanying 
drawings, wherein: 
FIG. 1 is a fragmentary perspective of a preferred 

embodiment according to the present invention illus 
trating a plurality of electrical housings detachably 
latched to electrical-terminals according to the present 
invention, with card guide channels connected to each 
housing by integral, offset reduced neck portions and 
with the corresponding channels of the housings being 
connected to a stiffener rail; 
FIG. 2 is a fragmentary perspective, with parts illus 

trated in exploded con?guration, illustrating a plurality 
of electrical terminals according to the present inven 
tion, some of which are mounted to a substrate and ad 
ditional ones of which are connected by frangible stem 
portions to a carrier strip; 
FIG. 3 is a fragmentary elevation of an insulation 

housing according to the present invention illustrating 
a pair of card guide rails connected by integral reduced 
neck portions; 
FIG. 4 is a‘ side elevation of the preferred embodi 

ment shown in FIG. 3; . 
FIG. 5 is a fragmentary perspective of the preferred 

embodiment as shown in FIG. 1 with parts broken away 
and with parts in exploded con?guration to further il 
lustrate the details thereof; 
FIG. 6 is a fragmentary perspective of ?rst and sec 

ond rows of conducting posts individually provided 
with solder bands and provided on, respective common 
carrier strips, with a substrate shown in exploded con 
?guration and having spaced apertures into which cor 
responding posts are inserted; 
FIG. 7 is a fragmentary perspective of the preferred 

embodiment shown in FIG. 6 with the ?rst and second 
rows of conducting pins inserted within the corre 
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10 
spending apertures of a substrate, and further illustrat 
ing, a plurality of jaws for simultaneously gripping and 
pulling a plurality of posts in order to seat them on the 
substrate and in corresponding apertures of the sub 
strate; 
FIG. 8 is a fragmentary enlarged elevation of the pre 

ferred embodiment as shown in FIG. 7 together with an 
insulating connector housing encircling the rows of 
conducting posts, and further illustrating, the solder 
bands on the posts being re?owed to positively join the 
posts to conducting liners of the substrate apertures 
and to form solder ?llets at each end of the correspond 
ing substrate apertures, with the posts mechanically 
connecting and anchoring the housing to the substrate 
without a need for additional fasteners; 
FIG. 9 is a fragmentary perspective of the preferred 

embodiment as shown in FIG. 8 with the connector 
housing and the carrier strips of the ?rst and second 
rows of posts in exploded con?guration to illustrate 
that when the posts are positively joined to the sub 
strate by re?owing the solder bands thereof the carrier 
strips may be removed either prior to or subsequent to 
the application of the connector housing over the posts; 
FIG. 10 is a fragmentary perspective with parts in 

section and with parts broken away and illustratingan ‘ 
alternative embodiment according to the present in 
vention including ?rst and second rows of electrically 
conducting post-type contacts each provided with a 
controlled band width of solder and individually con- . 
nected at a terminal end to a corresponding carrier 
strip together with a portion of a substrate as a connec 
tor housing initially positioned on the substrate; 
FIG. 1 1 is a fragmentary perspective of the preferred 

embodiment as shown in FIG. 10 with parts assembled 
and with parts broken away and with parts in section to 
illustrate the details thereof; I 

vFIG. 12 is a fragmentary perspective of the preferred 
embodiment as shown in FIG. 11 together with an al 
ternative connector housing which is absent interior 
slots or partitions; 
FIG. 13 is an enlarged fragmentary elevation in sec 

tion of a portion of the preferred embodiment shown‘ 
in FIG. 12; 
FIG. 14 is a fragmentary perspective with parts in ex 

ploded con?guration and with parts in section illustrat 
ing the details of the combination of a printed circuit 
board, a plurality of contacts mounted thereto and an 
insulation housing encircling the contacts and latched 
to at least a selected one of the contacts; 
FIG. 15 is an enlarged perspective of one of the 

contacts of the preferred embodiment as shown in FIG 

14; 
FIG.,16 is an enlarged elevation with parts in section 

and with parts in phantom outline of the preferred em 
bodiment as shown in FIG. 14; 
FIG. I7 is a fragmentary elevation in section of a 

view illustrating a drilling operation during fabrication 
of a pair of printed circuit boards as shown in FIG. 14; 

FIG. 18 is a fragmentary enlarged perspective illus 
trating a pair of printed circuit boards fabricated ac 
cording to the techniques as shown in FIG. 17 and pro 
vided with plated electrical paths and plating lined 
holes receiving therein electrical contacts according to 
the preferred embodiments shown in FIGS. 14 and 15, 
thereby forming an assembly in preparation for a solder 
reflow operation; 
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FIG. 19 is a fragmentary elevation in section illustrat 
ing the assembly shown in FIG. 18 in a ?uid at elevated 
temperature during a solder re?ow operation; 
FIG. 20 is an enlarged fragmentary elevation in sec 

tion illustrating the assembly of FIGS. 18 and 19 subse 
quent to the re?ow operation as shown in FIG. 19; 
FIG. 21 is an enlarged elevation in section illustrating 

the details of the preferred embodiment as shown in 
FIG. 14, with the insulation housing latchably secured 
to at least a selected one of the contacts; 
FIG. 22 is an enlarged fragmentary elevation with 

parts broken away and with parts in section illustrating 

ID 

the details of a preferred embodiment of the insulation , 
housing according to the presesnt invention; 
FIG. 23 is an enlarged fragmentary elevation with 

parts‘broken away and with parts in section illustrating 
the details of the preferred embodiment as shown in 
FIG. 21; and 
FIG. 24 is a fragmentary perspective of a preferred 

embodiment of the connector housing as shown in 
FIGS. 24 and 23, with parts broken away to illustrate 
the details thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

_ With more particular reference to FIG. 1 of the draw 
ings, there is generally indicated at l a preferred em 
bodiment of an electrical connector and card guide ac 

- cording to the present invention. As shown with refer 
ence to FIGS. 1 and 2, a substrate 2, which may com 
prise a printed circuit board or other suitable substrate, 
includes a plurality of apertures 4 therein which aper 
tures may be lined with electrically conductive plating 
or solder. The apertures 4 receive corresponding elec 
trical terminals generally indicated at 6. Each terminal 
is fabricated from a conductive metal and is character 
ized by a ?rst elongated electrically conducting post 8 
having a generally tapered tip 10. The post 8 is integral 
with a medial portion 12 de?ning a generally planar 
shelf portion 14 extending and projecting generally lat 
erally of the longitudinal axis of the post portion 8. 
Each terminal 6 is further characterized by a depending 
elongated electrically vconducting post portion 16 gen 
erally of rectangular or square con?guration and pro 
vided with a tapered tip 18. The post portion 16 is inte 
gral with and depends from the medial portion 12. The 
longitudinal axis of the post portion 16 is offset laterally 
of the longitudinal axis of the post portion 8 and is lo 
cated generally perpendicular to and below the shelf 
portion 14. A medial portion of the post 16 is provided 
thereover with a band of solder 20 deposited selectively 
in a controlled band width. In addition, the medial por 
tion 12 of each terminal 6 is provided with a recessed 
lateral notch 22 adjacent to the shelf portion 14 and lo 
cated between the shelf portion 14 and the elongated 
post portion 16. The notch portion 22 is of a con?gura 
tion having an inverted generally planar wall 22 inter 
secting‘an inclined wall 24. As further shown in FIG. 2, 
each terminal 6 is initially provided with an integral 
elongated stem portion 26 projecting vertically from 
the corresponding shelf portion 14 and parallel to the 
post portion 8. Each stem portion 26 is integral with a 
side margin 28 of carrier strip 30. Each stem portion 26 
is frangible generally at 32 at the intersection of the 
stem portion and the corresponding shelf portion 14. 
As shown at 34 in FIG. 2, a somewhat irregular surface 
remains on the shelf portion 14 of each terminal when 
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12 
it is separated from its corresponding stem. However, 
for purposes of illustration the surface 34 is greatly ex 
aggerated and the shelf portion 14 remains substan 
tially of planar con?guration. Thus, the terminals 6 are 
initially in spaced relationship along the carrier strip 30 
for ease in collective handling thereof. However, as 
shown in the FIGURE, each individual terminal may be 
advantageously handled, upon each terminal being 
frangibly separated from its corresponding stem 26 and 
inserted into a corresponding aperture 4 of the sub 
strate 2. In addition, a plurality of terminals may be in 
serted in the corresponding substrate apertures 4, and 
the carrier strip subsequently separated from the in 
serted terminals. 
As shown in FIG. 2, a plurality of terminals 6 are 

thereby received in corresponding apertures 4 and ar 
ranged in a plurality of rows or regular arrays 38; The 
terminals are ?xedly mounted to the substrate 2 by re 
?owing the solder bands 20 thereof to form rigid me 
chanical and electrial bonds between the substrate and 
the terminals, according to standard accepted re?ow 
soldering techniques. According’ to the present inven-‘ 
tion, the shelf portions 14 of selected terminals of a row 
are in aligned, generally coplanar, relationship for a 
purpose to be hereinafter described. 
With more particular reference to FIGS. 1, 3 and 4, 

the insulation housings for the terminals arranged in 
the arrays 36 will be described in detail. Each housing 
is generally indicated at 38 and includes a generally 
rectangular shroud portion, defined by a pair of parallel 
opposed and spaced elongated sidewalls 40 and 42 and 
a pair of parallel spaced endwalls 44 and 46. Together 
the sidewalls 40 and 42 and the endwalls 44 and 46 de 
fine therebetween a single rectangular receptacle open 
ing extending entirely through the vertical dimension of 
the housing 38. The sidewall 42 is provided with an in 
terior horizontal projection, or projecting ?ange of lip‘ 
42', extending the entire distance between the endwalls 
44 and 46. In similar fashion, the sidewall 40 is pro 
vided with a horizontal projection, interior ?ange or lip 
40’ extending between the endwalls 44 and 46. As fur 
ther shown in FIGS. 3 and 4, taken in conjunction with 
FIG. 5, the endwall 44 is provided with a generally ver 
tically projecting elongated card guide channel gener 
ally indicated at 48. Three sides of‘ the channel 48 are 
provided with respective recess portions 50, 52 and 54 
which communicate with one another and provide a re 
duced neck con?guration 56 at the intersection of the 
channel 48 with the endwall 44. The neck portion is lat 
erally offset from the longitudinal axis of the channel 
portion. The channel portion 48 is additionally pro 
vided with a longitudinal channel groove 58 extending 
along the longitudinal length of the channel 48 and in 
communication with the substantially recessed portion , 
50. The free end 60 of the channel 48 is provided with 
a ?ared opening 62 in communication with the channel 
portion 58. A pair of spaced projecting bosses 64 are 
each provided on either side of the opening 62 and 
project vertically from the free end 60. _ 

In similar fashion, the endwall 46 has vertically pro 
jecting therefrom an elongated card guide channel 48' 
of similar construction to the channel 48. Thus a re 
duced offset neck portion 56’ is provided at the inter 
section of the channel 48' and the endwall 46, and is 
of a con?guration determined by the recessed portions 
50’, 52', and 54’ which correspond to the recessed por 
tions 50, 52 and 54. A channel groove 58' is in parallel 
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opposed relationship with respect to the channel 
groove 58, and further is in communication with a 
?ared opening 62"provided in an end 60’ of the chanf 
nel'48’. A pair of bosses 64’ are provided on the end 
v‘60' which correspond to the bosses 64. 

In operation, reference will be made to FIGS. 1 and 
5, wherein the housing 38 is provided over selected ar 
rays of the terminals 6. The inner ?ange of lip portions 
40' and 42' of the housing sidewalls 40 and 42, respec 
tively, latchingly register within the aligned notch por 
tions 22 of the selected terminals 6. The housing 38 is 
fabricated from a generally resilient plastic or other re 
silient electrical insulation material, thereby permitting 
resilient ?exing of of the sidewalls 40 and 42 and en 
abling the lips 40' and 42' to resiliently latch into regis 
tration within ‘the notch portions 22. All the‘terminals 
of a selected array are received into the single opening 
of a corresponding housing, thereby eliminating inte 
rior webs of the housing and contributing "to the econ 
omy of the invention. Accordingly, the housing 38 is 
resiliently latched to the terminals 6 which in turn are 
?xed to the substrate 2. The housing 38 is advanta 
geously mounted in ?xed position with respect to the 
substrate 2 without a need for a direct mechanical at 
tachment therebetween. Accordingly the housing may 
‘be made of low cost thin-wall resilient construction, 
‘whereas if a direct mechanical attachment were re 
quired to the substrate 2 a corresponding rigid con 
struction of the housing 38 would be required. That the 
housing is not directly attached to the substrate allows 
it to‘ be readily removed merely by resiliently ?exing 
the sidewalls 40 and 42 away from each other to disen 
gage the portions 40’ and 42' from engagement with 
the notch portions 22 of the terminals 6. ’ 
As _a further feature of the invention, reference is 

- made to FIG. 1 wherein the corresponding card guide 
channels 48 and 48' of each housing 38 slidably re 
ceives the opposed side margins of a card 66. In prac 
tice, a card 66 is slidably inserted between the card 
guide channels 48 and 48’, with a plurality of electri 
cally conducting paths 68 on the surface of the card 
being brought into electrical contact with correspond 
ing electrical terminals 6 contained within the‘corre 
sponding housing 38. The edge of the card is brought 
into registration on the aligned shelf portions of the 
corresponding terminals. It is imperative that the card 
66 be freely insertable and removed from the card 
guide channels without binding. The reduced neck por 
tions 56 and 56' act as resiliently deformable hinges to 
allow the card guide channels 48 and 48’ to ?ex resil 
iently in cantilever fashion and thereby relieve the 
binding stresses occasioned by insertion or removal of 
the card 66. Thus if a tendency toward binding of the 
card 66 is experienced, the card guide channels 48 andv 
48’ will ?ex individually to relieve the tendency toward 
binding and readily permit insertion or withdrawal of 
the card. In addition, the resilient cantilever action is 

. also advantageous in that it enables alignment of the 
channels 48 and 48’ when the card is initially inserted 
therebetween. To prevent twisting of the individual 
card guide channels 48, the spaced bosses 64 are re 
ceived in corresponding spaced apertures 70 of a rigid 
rail 72. Thus the bosses 64 provide a two-point support 
for the end of each corresponding channel 48, to pre 
vent twisting thereof. In similar fashion, the bosses 64' 
are received in corresponding apertures of a rail 72' 
similar in con?guration in the rail 72. The bosses 64’ 
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thereby provide two-point supports for corresponding 
ends 60’ of corresponding channels 48', thereby pre 
venting twisting of the channels. Thus, the channels 48 
and 48’ are supported each at two points to a common 
rail, with twisting of each individual channel thereby 
prevented. ’ * 

Referring again to the drawings, there is shown in 
FIG. 6 generally at 101 a plurality of conducting post 
type electrical contacts having a generally enlarged 
rectangular elongated medial portion 102 and a de 
pending reduced rectangular elongated post or post 
portion 104 integral with and depending from the me 
dial portion 102. Each of the‘ posts is provided with an 
encircling bahd of solder 108 adhered thereto. As 
shown, the band is adjacent to the tapered portion 106 
of the corresponding post, however'it may be‘desirably 
located selectively along any medial portion of the post 
portion 104. A solder band 108 is advantageously ap 
plied to each of the posts in accordance with the teach 
ings of application Ser. No: 153,315, ?led June 15, 
1971. ‘ 7 

With reference yet to FIG. 6', the medial portion 102 
of each of the contacts 101 includes a pair of spaced 
latching tabs 109 and depends from and is integral with 
a pair of leaf springs or‘?ngers 1010. The leaf springs 
1010 of each contact are reversely bent into a generally 
concavo-convex con?guration and depend from a sin 
gle stem 1012 projecting laterally ofthe longitudinal 
axis of an elongated carrier strip 1.014. The'carrier strip 
1014 is of the ladder type with each'contactld'epending 
from a separate laterally projecting‘ stern ‘1012. As 
shown in the FIGURE, the contacts are notably absent 
any interconnecting portions therebetween. Accord 
ingly, the contacts are laterally unsupported and free to 
move relative to vone another. Additionally, the 
contacts are free to de?ect substantially with respect to 
the carrier strip 1014 and stems 1012 without over 
stressing the stock material or producing permanent 
bends in either the contacts or the carrier strip. In addi 
tion, the carrier strip 1014 maintains the posts \in‘mu 
tual alignment and locates them precisely on desired 
center spacings. ' . '- 7 

Yet with reference to FIG. 6, there is shown a portion 
of a substrate 1016 provided with a ?rst row of spaced 
apertures 1018 on center spacings corresponding to the 
center spacings of the row of posts 101 depending from 
the common carrier strip 1014. The holes 1018 are 
provided with linings comprising a layer of conducting 
material, such as a solder or plated metal. Selected lin 
ings of selected apertures 10l8'may be electrically con 
nected to corresponding plated electrical paths, some 
of which are shown at 1020,‘carried on the surface of 
the substrate 1016. Accordingly, the substrate 1016 
may comprise a printed circuit board or card with plat 
ing or solder lined apertures electrically associated with 
circuit paths on the substrate. 
Heretofore, post-type contacts were ?rst inserted 

within sockets or partitions de?ning channels in a con 
nector housing fabricated from an electrical insulation 
material. This was found to be advantageous since the 
connector housing retained the contacts in proper 
alignment and electrically insulated from one another. 
As a ' further feature, the contacts were lockingly 
latched in the connector housing, enabling the pins to 
"be forcibly inserted within respective apertures of a 
substrate without dislodging them from the connector 
housing. An exemplary locking feature is identified by 
















