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[57] ABSTRACT 

An extraction tool for removing and inserting individ 
ual terminals is used with a multi-contact electrical 
connector. The connector employs mateable connec 
tor halves with terminals located in side-by-side rela 
tionship. The terminals are held in position in the con 
nector housing because of their inherent spring action 
against appropriate surfaces of the connector. The ex 
traction tool ?rst engages the end of the terminal and 
frees the terminal from its secured position. It is then 
used to partially push the terminal from its normal po 
sition in the housing. The terminal can then be com 
pletely removed and another inserted. The extraction 
tool is designed to be used with either half of the 
mateable connector. It is also designed to prevent 
damage to other terminals when one terminal is re 
moved. 

4 Claims, 5 Drawing Figures 
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CONTACT TERMINAL EXTRACTION TOOL 

BACKGROUND OF THE INVENTION 

The instant invention relates to a tool for removing 
terminals from an electrical connector such as that dis 
closed in US. Pat. No. 3,760,335. The connector dis 
closed therein houses multiple terminals in mateable 
connector halves. The terminals are located side-by 
side in two parallel opposed rows. One end of each ter 
minal has a structure for retaining a wire while the 
other end establishes contact with the terminals in the 
other connector half. 
Connectors of this type contain many small, rela 

tively fragile terminals. within a confined space. Fifty 
terminals might be contained in one connector with an 
overall length of less than 3 inches. Damage to any one 
terminal could easily destroy the usefulness of the en 
tire connector assembly. It is clear that replacement of 
the few damaged terminals, resulting in the salvage of 
the entire connector, could be of substantial impor 
tance when the large volume is considered. A tool for 
extracting single terminals from a connector would be 
of use when employed with a housing in which the ter 
minals are held in place by their own resilient spring ac 
tion rather than being imbedded in the housing. Of 
course, it would be essential that adjacent terminals not 
be damaged when a defective terminal is removed. In 
corporation ofa means of the tool for inserting the new 
terminal in place of the old would also be desirable. 
The tool could also be used to inspect individual termi 
nals without damaging them. 
The extraction tool disclosed herein can be utilized 

with both halves of a connector of this type. In use, the 
extraction tool ?rst frees the contact end of an individ 
ual terminal from a suitable stop on the connector 
housing. Once the terminal has been freed, it may be 
partially pushed from the connector. The terminal may 
be completely removed by using the end of a suitable 
bar or rod which can be integral with the extraction 
tool. A new terminal may also be inserted for the one 
which has been removed. 
The object of this invention is to provide a tool for 

removal and insertion of speci?c terminals from multi 
contact electrical connectors without damaging adja 
cent or opposing terminals. A further object is to pro 
vide a tool which may be easily used with both halves 
of the mateable connector. Another object is to pro 
vide a tool which may be used either when the termi 
nals are loaded with wires or when no wires are at 
tached. A still further object is to provide a tool which 
can be used when the terminals are contained within a 
relatively small, con?ned space. without deforming or 

20 

25 

30 

35 

40 

45 

50 

damaging either the terminal being removed, or the ' 
other terminals in the connector. 
These and other objects of the invention are achieved 

in the embodiments thereof which are brie?y described 
in the foregoing abstract. which is described in detail 
below and which is shown in the accompanying draw 
ing in which: 

FIG. I shows a sectional view of one connector half 
with the extraction tool in position to free a terminal. 
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FIG. 2 is a view similar to FIG. I with a terminal par 
tially removed. 
FIG. 3 is a view similar to ‘FIG. 1 showing the extrac 

tion tool employed with the other mateable connector 
half. 
FIG. 4 is a fragmentary perspective view demonstrat 
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2 
ing use of the tool for completely removing a terminal. 
FIG. 5 is a view of an alternate embodiment of the 

tool. 
The preferred embodiment of the tool 2 is shown in 

FIG. I. This tool essentially comprises a bar or rod 4 
with a guide or support block 6 attached near one end. 
The bar 4 acts essentially as a pivoted lever. The guide 
or support block 6 is basically rectangular in shape in 
the embodiment shown here. The bar 4 passes across 
the top of the support block. A guide arm 8 extends at 
an angle from one end of the support block 6. The 
guide arm 8 is adjacent to end 12 of the bar and extends 
at an angle to both the bar 4 and the support block 6. 
This angle is large enough so that end 12 protrudes 
above the top of the guide arm. A notch or ledge 14 in 
end 12 is located just above the top of the guide arm 
8. Although not shown, the width of bar 4 at end 12 is 
substantially equal to the width of any one of the termi 
nals. It can be seen in FIG. 4 that each of the terminals 
22 lies in a trough or recess 29. End 12 must be narrow 
enough to also ?t within that recess. It can be seen that 
in FIG. 1, the guide arm 8 is thinner than the guide or 
support block 6. This results in the formation of a 
shoulder 10 at the intersection of the underside of the 
guide arm and the guide block. The guide arm is rect 
angular in cross-section so that it will fit in the cavity 
34 on the connector shown in FIG. 1. 
The connector half 20 shown in FIGS. 1 and 2 con 

tains terminals 22 and 22'. These terminals are con 
tained in rows which face each other across a cavity 34, 
the cavity 34 extending along the contact or shank por 
tion 30 of the terminals. In use, this cavity would re 
ceive two rows of terminals on a mating connector half. 
A grip or barb 28 on the contact end of terminals 22 
engages a surface 32 on the connector housing, thus se 
curely holding the terminals in place. The other end of 
terminals is adapted to receive a wire. The wire 
receiving portion 24 has a U-shaped end 25. A wire re 
ceiving slot 26 extends through each branch of the U 
shaped terminal end. Approximately midway between 
the ends, the terminals extend through gaps 38, 38' in 
the housing 20. 
A terminal 22 is shown in FIG. 4 after it has been re 

moved from the housing 20’. On this terminal, the U 
shaped conductor receiving portion 24 and the termi 
nal barb 28 are not only on opposite ends of the termi 
nal but are also on opposite sides. The terminal used in 
connector-half 20 shown in FIGS. 1 and 2 is not the 
same however. There the U-shaped portion 24 and the 
barb 28 while still on opposite ends are located on the 
same side of the terminal. In each case the terminal is 
shaped so that when inserted into the appropiate hous 
ing the terminal itself will act as a spring biasing the ter 
minal against the wall of the housing and thereby insur 
ing that barb 28 engages securing surface 32 when the 
terminal is in its normal position. The extraction tool 
must free the terminal by rotating the barb 28 and 
shank portion 30 against this'inherent spring action. 
The terminal, which may be made of a metal such as 
beryllium copper, must not be rotated too far against 
this spring action or the terminal might be permanently 
deformed and become unusable. The design of the ex 
traction tool guards against the possibility. of such de 
formation. As shown in FIG. 1 and FIG. 3, the notch or 
ledge 14 is ?rst positioned so as to engage the barbed 
terminal end 28. The guide arm 8 is thin enough so that 
it may be inserted into either cavity 34 in FIG. I or cav 
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ity 42 in FIG. 3. By applying pressure to the extraction ' 
tool 2 the barb 28 can be moved away from the secur 
ing surface 32. The extraction tool 2 can’ then be’ 
pushed into the cavity 34 in FIG. 2. As the forward end 
of the tool moves into this cavity the curved top 16 of 
protruding end 12 will rest against the connector hous 
ing in the neighborhood of securing surface 32. This 
curved top 16 then acts as a fulcrum causing the entire 
extraction tool to rotate in a clockwise direction as 

shown in FIG. 2. This rotation continues until the end 
of guide arm 8 comes to rest against the opposite side 
of the cavity. The curved top 16 and the guide arm 8 
are dimensioned so that, when used with either connec 
tor half, excessive de?ection of the terminal cannot 
occur as the terminal is removed in this manner. 
FIG. 3 shows that in the other connector half 20', the 

terminal shank portions 30 no longer face each other 
across an open cavity. Instead, both rows of terminals 
are mounted on a ridge 44 which runs along the length 
of the connector, The outer casing 40 of connector half 
20' forms a cavity 42 which completely encircles this 
ridge and both rows of terminals. In this particular con 
nector, the dimensions of this cavity are on the same 
order as those of cavity 34 in the ?rst connector half. 
It can be seen from FIG. 3 that the extraction tool 2 is 
used in much the same manner with both connector. 
halves. In connector 20', the guide arm 8 is merely po~ 
sitioned against the outer casing 40 as the notch 14 en 
gages the terminal. 
The fragmentary perspective view shown in FIG. 4 

shows the rows of terminals employed in this connec 
tor. One of the terminals, 22, has been partially re 
moved: A knife-edge 18 on one end bar 4 has been in 
serted into the wire-receiving slot 26. It can be seen 
that the knife-edge is small enough to be inserted com. 
pletely into the slot. The terminal 22 may be removed 
and discarded by simply using this knife-edge of the ex 
traction tool to pull the terminal from the connector. 
If insertion of a new terminal is desired, one can be 

. .pushed into position in much the same manner. It 
, should be noted that when the terminal is pushed into 
' the connector, the force required for insertion will act 
Lnotiupon theU-shaped terminal end 25 but rather upon 

4. . the terminal 'sh'an'k'portion 30. This prevents damage to 
- Qthe wire'jir‘eceivin'g end of the newly inserted terminal. 

_ vQ'IIIGLTSi ‘represents. an ‘alternate embodiment of the ex 
1 " traction ‘to'cilj'. Inlthis embodiment, bar 4 is not rigidly 
‘attached ‘tol-theg'uidel block 6. lnsteadQthe bar 4 is piv~ 

, ‘rigIi1-31,'at'i_‘aclied"toIthe'lb'ar4and-totheguideblock 
36,-. ,‘s'located'between’ the pivot 11 ‘and the guide arm 8. 

‘I Thespringjldnormally biases this end of‘the bar away 
.f fromftlielg'uide blockv 6,. When theguide arm 8 is posi 

" tioned “ag'ainst'gan appropriate surface on?one of the 
corinector'housing‘sand the notch 14 engages a termi 

tltebar~ against‘ the action'zof spring‘ ‘13. The terminal 
‘can then‘. be pushed out‘. as before; ’ 

’ haltzisclaimed-is'gm 1 . 

,A'to'ol for ‘extracting-and“inserting individual ter 
iria'ls. from. ,mtilti’contactl connector housings, said 

I 'de su'p’port‘meaiisi[proximate to said ?rst end and 
lf'm‘ed to" bar‘; said-“bar-e'xtcndingacross one sur 

' I f said guide support means, said surface de 

d- about av suitable po'intll on the guide block. A‘ 

nah. the terl'r'riin'alJ-ean- be" dislodged by merely rotating’ 

4 
?ning the top'of said guide support means and the 
top of said tool, ' 

guide arm means extending from said support means 
' on the end of said guide support means nearest said 

5 ?rst end of said bar; said ‘?rst- end protruding 
slightly above said arm, 

notch means on said ?rst end of said bar, whereby 
upon positioning said guide arm means against an 
appropriate surface on said connector housing and 
engaging said notch means against one end of a ter 
minal in said connector, said terminal can ?rst be 
freed from its normally secured position in the con 
nector and can then be pushed partially from the 
housing. 

2. A tool as set forth in claim 1, said notch means 
comprising a ledge perpendicular to the axis of said le 

' ver, with said ?rst end of said bar having a rounded por 

10 

tion between the top of said bar and said ledge, the. 
width of said ?rst end being substantially equal to the 
width of one of said terminals. 

3. A tool as set forth in claim 1, said bar being pivot 
ally ?xed to said guide support block with a spring be 
tween said pivot and said ?rst end of said bar. so that 
said ?rst end may be rotated against the action of said 
spring toward said guide support means when said tool 
is used to, free said terminal from its normally secured 
position. 

4. A tool for extracting individual terminals. with 
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30 connector housings in which said terminals are ar 
ranged in side-by-side relationship in two parallel rows, 
said tool comprising: ‘ 
.a'lever with ?rst and second ends, 7 
a rectangular guide support block fixed to said lever, 
proximate to said ?rst end of said lever, said lever 
extending across one surface of said guide support 
block, said surface de?ning the top of said guide 
support‘block and the top of said tool, 

'a rectangular guide arm extending from said guide 
support block on the end of said block nearestilsaid 
?rst end ofsaid lever, said guide arm being thinner 
than said guide block,~said guide arm extending at 
an angle to said lever with said ?rst end of said 
lever protruding slightly above said arm, 
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ing a ledge perpendicular to the axis of said lever, 
said ledge being above said arm, the width of said ‘ 
?rst end being substantially equal to the width of 
one of said terminals, 

a curved portion on said ?rst end of said lever, 
said curved portion extending from the top of said 
leverto said ledge, 
a knife-edge on said'second end of said lever, said 

knife edge- being perpendicular to the axis of said 
lever, the length of said knife-edge being small 
enough so that said knife-edge can be inserted 
into a slot in said terminals. whereby 

upon positioning said guide arm against an appropriate 
surface on either of said mateable connectors and posi 
tioning said ledge against the contact end ofga single 
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terminal in said connector, said terminal can ?rst be ‘ 
freed from' its normally ‘secured position and then 
pushed practically from its normal position in the hous 

(5 ing. 
* * * * >i< 

contact ends from mateable multi-contact electrical 

a notch in‘ said ?rst end of said leverisaid notch form-. 


