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(57) ABSTRACT 

An electrical connector (1) includes a housing (2) having at 
least a pair of engaging portions (203) and a number of 
passageways (22), a number of terminals (5), a shell (4), and 
a spacer Each terminal has a mating portion (50) 
received in the passageway and a tail portion (51) extending 
downwardly beyond the housing. The spacer includes a pair 
of hooks (31) extending upwardly from opposite ends 
thereof and a number of positioning holes (303) for retaining 
the tail portions in position. Each hook has a ?rst retention 
portion (32) and a second retention portion (33) positioned 
above the ?rst retention portion. By means of gradual 
cooperation between engaging portions and the retention 
portions, the terminals are gradually oriented and guided by 
the holes of the spacer to be precisely inserted into a number 
of apertures de?ned in a printed circuit board without 
buckling. 
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ELECTRICAL CONNECTOR WITH SPACER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention is related to an electrical 
connector, and more particularly to an electrical connector 
having a spacer for positioning tails of a plurality of termi 
nals thereof. 

[0003] 2. Description of Related Art 

[0004] To increase the transmission speed of input/output 
messages betWeen electrical connectors in electrical appa 
ratus like computer systems, high density electrical connec 
tors, Which have a plurality of contacts in a high density 
arrangement, are proposed. HoWever, the high density 
arrangement of the contacts results in a very small pitch 
betWeen adjacent contacts. Therefore, high density electrical 
connectors are usually equipped With a spacer to orient 
contacts thereof and to prevent the contacts from coming too 
close to each other. 

[0005] Some conventional high density electrical connec 
tors each comprises a plurality of contacts, each of Which 
comprises a horiZontal portion extending horiZontally to 
mate With a complementary element of a complementary 
connector and a vertical portion extending vertically and 
doWnWardly through a spacer assembled to the housing. The 
vertical portions are often too long to be exactly inserted into 
corresponding apertures of the printed circuit board, Which 
results in the buckling of the contacts. 

[0006] To solve the buckling problem of the contacts, US. 
Pat. Nos. 5,879,171 and 6,183,270 each discloses a tWo 
stage locking means formed on a housing and a pair of 
latching portions formed on a spacer. By means of gradual 
cooperation betWeen the tWo-stage locking means and the 
latching portions, the contacts are gradually oriented and 
guided in tWo stages through holes of the spacer. 

[0007] Contacts of US. Pat. Nos. 5,879,171 and 6,183, 
270 have both horiZontal and vertical portions and make the 
connectors using the same have a relatively large Width and 
occupy relatively more space on a printed circuit board. 
Sometimes electrical connectors occupying less space are 
desired, Which, hoWever, often have a relatively stringent 
height limitation. TWo-stage locking means formed on the 
housing increases the height of the connector. 

[0008] Hence, it is requisite to provide an improved elec 
trical connector to overcome the above-mentioned disad 
vantages. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, an object of the present invention is to 
provide an electrical connector With a spacer Without buck 
ling contacts thereof. 

[0010] Accordingly, another object of the present inven 
tion is to provide an electrical connector With a spacer for 
reducing both a Width and a height of the electrical connec 
tor. 

[0011] In order to achieve the object set forth, an electrical 
connector in accordance With the present invention com 
prises an insulative housing de?ning a plurality of passage 
Ways, a plurality of conductive terminals, a metal shell 
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assembled onto the insulative housing and a spacer. The 
housing has a pair of blocks formed on opposite ends 
thereof. Each block has an engaging portion projecting 
sideWardly. Each terminal has a mating portion received in 
the passageWay and a tail portion extending doWnWardly 
beyond the housing. The spacer includes a pair of hooks 
extending upWardly from opposite ends thereof and a plu 
rality of positioning holes for retaining the tail portions of 
the terminals in position. Each hook has a ?rst retention 
portion and a second retention portion positioned above the 
?rst retention portion. When the spacer is in a ?rst position 
Where the spacer is initially retained to the housing, the ?rst 
retention portions of the spacer engage With the engaging 
portions of the housing. When the spacer is in a second 
position Where the spacer is ?nally retained to the housing, 
the engaging portions of the housing engage With the second 
retention portions of the spacer. 

[0012] Other objects, advantages and novel features of the 
invention Will become more apparent from the folloWing 
detailed description of the present embodiment When taken 
in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a perspective vieW of an electrical 
connector in accordance With the present invention With a 
spacer thereof exploded therefrom; 

[0014] FIG. 2 is a perspective vieW of an insulative 
housing of the electrical connector from a bottom respect; 

[0015] FIG. 3 is a top perspective vieW of the spacer of the 
electrical connector of FIG. 1; 

[0016] FIG. 4 is an assembled perspective vieW of the 
connector of FIG. 1 With the spacer in a ?rst position; and 

[0017] FIG. 5 is a perspective vieW of the connector of 
FIG. 1 With the spacer in a second position. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0018] Referring to FIGS. 1 and 2, an electrical connector 
1 in accordance With the present invention comprises an 
insulative housing 2, a pair of metal shells 4 mounted on 
opposite side Walls 21 of the insulative housing 2, a plurality 
of terminals 5 retained to the housing 2 and a spacer 3. 

[0019] The insulative housing 2 has an elongated con?gu 
ration. The top surface of the insulative housing 2 is a mating 
face 11 and a loWer surface opposite to the top surface is an 
engaging face 20. The engaging face 20 faces to a printed 
circuit board (not shoWn) to Which the electrical connector 
1 is mounted. The insulative housing 2 comprises a mating 
cavity 110 extending from the mating face 11 toWard the 
engaging face 20 and tWo elongated mating tongues 111 
extending longitudinally in the mating cavity 110. Each 
mating tongue 111 de?nes in opposite side surfaces thereof 
a plurality of passageWays 22 extending doWnWardly 
through the insulative housing 2. A plurality of projections 
200 are formed on opposite sideWalls 21 of the insulative 
housing 2 and extend doWnWardly beyond the engaging face 
20 of the housing 2. Opposite ends of the insulative housing 
2 respectively have a pair of blocks 204 integrally molded 
thereWith. A receiving space 202 is de?ned betWeen a block 
204 and the projection 200 adjacent to the block 204. Each 
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block 204 has an engaging portion 203 projecting 
sideWardly into the receiving space 202. A plurality of 
ernbossrnents 201 are formed on the engaging face 20 of the 
insulative housing 2. At least one of the projection 200 and 
the block 204 may function as the standoff for supporting the 
connector on the printed circuit board. 

[0020] Each terminal 5 has a mating portion 50 received in 
the passageWays 22 for electrically mating with correspond 
ing terminals of a mating connector (not shoWn) cornple 
rnentary to the electrical connector 1 and a tail portion 51 
extending beyond the engaging face 12 of the insulative 
housing 2 for soldering to the printed circuit board. 

[0021] The shells 4 are attached to the sideWalls 21 of the 
insulative housing 2 for providing electrornagnetic shield 
ing. Each shell 4 has a plurality of soldering tabs 40 
extending doWnWardly therefrorn. 

[0022] Referring to FIGS. 1, 3 and 4, the spacer 3 has an 
elongated plate 30 With a top surface 302 and a bottom 
surface 301 opposite to the top surface 302. The elongated 
plate 30 de?nes a plurality of positioning holes 303 extend 
ing therethrough for positioning tail portion 51 of the 
terminals 5, a plurality of rectangular holes 304 for alloWing 
soldering tabs 40 of the shell 4 to doWnWardly extend 
therethrough and tWo pairs of cutouts 305 corresponding to 
the projections 200. A pair of recesses 306 are de?ned at 
each end of the elongated plate 30. A resilient hook 31 
extends upwardly from corresponding recess for cooperat 
ing With a corresponding engaging portion 203 of the 
insulative housing 2. Each hook 31 includes a ?rst retention 
portion 32 and a second retention portion 33 positioned 
above and spaced from the ?rst retention portion 32. The 
?rst retention portion 32 has a ?rst guiding surface 314 and 
a ?rst engaging surface 311, and the second retention portion 
33 has a second guiding surface 313 and a second engaging 
surface 312. 

[0023] Referring to FIGS. 1-4, in assembly, the shells 4 are 
respectively attached to corresponding sideWalls 21 of the 
housing 2 from a top end of the connector 1. The spacer 3 
is assembled onto the insulative housing 2 from a bottom 
end of the connector 1 With the rectangular holes 304 thereof 
aligning With soldering tabs 40 of the shell 4 and the holes 
303 thereof aligning With tail portions 51 of the terminals 5. 
Each hook 31 is compressed inWardly by the ?rst guiding 
surface 314 to retentively engage With the ?rst engaging 
surface 311 of the ?rst retention portion 32 Whereby the 
spacer 3 can be initially retained to the housing 2 in a ?rst 
position. Concurrently, the tail portions 51 of the terminals 
5 are inserted through the holes 303 of the spacer 3 and the 
soldering tabs 40 of the shell 4 are inserted through the 
rectangular holes 304 of the spacer 3 for initial orientation. 
Thereafter, the projections 200 of the housing 2 are inserted 
into corresponding cutouts 305 of the spacer 3. 

[0024] When the connector 1 is used for being mounting 
on the printed circuit board, as shoWn in FIG. 5, each hook 
31 of the spacer 3 is inWardly pressed again through the 
second guiding surface 313 of the second retention portion 
33 to retentively engage With the second engaging surface 
312 to be in a second position. The ernbossrnents 201 of the 
housing 2 engage With corresponding recesses 306, Whereby 
the spacer 3 can be ?nally retained to the housing 2. 
Concurrently, the tail portions 51 of the terminals 5 are 
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precisely inserted through both of the holes 303 of the spacer 
3 and apertures de?ned the printed circuit board (not 
shoWn). 
[0025] By engagernent betWeen the engaging portion 203 
of the housing 2 and the ?rst and second retention portions 
32, 33 of the spacer 3, respectively, the terminals 5 can be 
gradually oriented and guided in tWo stages through the 
holes 303 of the spacer 3 to be precisely inserted into 
corresponding apertures of the printed circuit board Without 
buckling. Furthermore, the ?rst retention portion 32 and the 
second retention portion 33 are formed on the spacer 3, 
Which also loWers a height of the housing 2. 

[0026] It is to be understood, hoWever, that even though 
nurnerous characteristics and advantages of the present 
invention have been set forth in the foregoing description, 
together With details of the structure and function of the 
invention, the disclosure is illustrative only, and changes 
may be made in detail, especially in matters of shape, siZe, 
and arrangement of parts Within the principles of the inven 
tion to the full extent indicated by the broad general meaning 
of the terms in Which the appended claims are expressed. 

What is claimed is: 
1. An electrical connector, comprising: 

an insulative housing comprising a mating face at a top 
end thereof, an engaging face opposite to the mating 
face, a pair of engaging portions and a plurality of 
passageways extending from the mating face to the 
engaging face; 

a plurality of conductive terrninals each comprising a 
mating portion received in corresponding passageWay 
of the insulative housing and a tail portion extending 
beyond the insulative housing; and 

a spacer comprising a pair of hooks and a plurality of 
positioning holes receiving the tail portions of the 
terminals extending therethrough, each hook cornpris 
ing a ?rst retention portion and a second retention 
portion, the ?rst and the second retention portions of 
the spacer being respectively engagable With the engag 
ing portions of the housing. 

2. The electrical connector as claimed in claim 1, Wherein 
the insulative housing comprises a mating cavity extending 
from the mating face toWard the engaging face, and at least 
one rnating tongue extending in the mating cavity, and 
Wherein said passageWays are de?ned in opposite side 
surfaces of the mating tongues. 

3. The electrical connector as claimed in claim 1, Wherein 
the insulative housing comprises a pair of blocks respec 
tively formed on opposite ends thereof, said engaging por 
tions projecting sideWardly from the blocks. 

4. The electrical connector as claimed in claim 1, Wherein 
the housing comprises a plurality of projections extending 
downwardly from opposite sideWalls thereof, the spacer 
de?ning a plurality of cutouts for receiving corresponding 
projections. 

5. The electrical connector as claimed in claim 1, further 
comprising a shell comprising a pair of soldering tabs 
extending doWnWardly therefrom, the spacer de?ning a pair 
of rectangular holes for alloWing soldering tabs of the shell 
to doWnWardly extend therethrough. 
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6. The electrical connector as claimed in claim 1, Wherein 
the housing has a plurality of embossments formed on the 
engaging face of the housing at a bottom end thereof, the 
spacer de?ning a plurality of recesses for engaging With 
corresponding embossments. 

7. An electrical connector comprising: 

an insulative housing de?ning an upright mating port; 

a plurality of protrusions integrally formed on and later 
ally outWardly beyond tWo side Walls of the housing; 

a plurality of terminals disposed in the housing, each of 
said terminals including a vertically doWnWardly 
extending tail; and 

an insulative spacer de?ning therein a plurality of through 
holes Which said tails of the contacts doWnWardly 
extend, respectively; Wherein 

said spacer includes a plurality of hooks each de?ning 
tWo engaging sections at different levels to respec 
tively latchably engage only a same one correspond 
ing engaging portion formed on the corresponding 
protrusion, at different stages. 
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8. An electrical connector comprising: 

an insulative housing de?ning an upright mating port; 

a plurality of protrusions integrally formed on and later 
ally outWardly beyond tWo side Walls of the housing; 

a plurality of terminals disposed in the housing, each of 
said terminals including a vertically doWnWardly 
extending tail; 

a metallic shell attached unto an exterior of each of said 
side Walls; and 

an insulative spacer de?ning therein a plurality of through 
holes Which said tails of the contacts doWnWardly 
extend, respectively; Wherein 
said metallic shell further includes a plurality of tail 

sections, and the spacer further includes a plurality 
of through apertures to have said tail sections doWn 
Wardly extend therethrough. 

9. The connector as claimed in claim 8, Wherein said 
spacer includes at least a hook to latchably engage the 
housing, and Wherein said shell de?nes a cutout to receive 
said hook therein Without interference. 

* * * * * 


