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The present invention relates to electrical connectors 
of the type wherein one or more contact terminals are 
ounted in one insulation body and a complementary 

contact terminal or terminals are mounted in another 
insulation body, one set of the contact terminals normally 
being pins and the complementary set being sockets, al 
though other types cf mating terminals may be used. 
The invention has particular reference to a novel tool 
which is employed in cooperation with electrical connec 
tors of this type to assist in extracting the contact termi 
nais from the insulation bodies or inserting the contact 
terminals into the insulation bodies. 

In some electrical connector designs the contact termi 
nais are inserted into terminai receiving bores in the in 
suiation body or block after the connector member has 
been otherwise completely fabricated or assembled, and 
locking means is provided between the individual con 
tact terminals and their respective bore walls for retaining 
the terminals in their operative positions in the insulation 
body. Some electrical connectors of this general type 
have contact terminals which are renovable from the in 
sulation body by insertion of a tool into a suitable clear 
ance between the terminal and insulator to disengage the 
locking device and thereby permit manual withdrawal of 
the terminal from the insulator. In many instances it is 
preferable that such removable contact terminals be in 
sertable into and removable from the rear of the insula 
tion body, with contacting portions of the terrainais either 
protruding forwardly from or being accessible from the 
front of the insulation body, as this permits the wire con 
ductors to be attached to the terminals before inserting 
the terminals into the insulation body. Where the termi 
nais are thus insertable into and removable from the 
rear of the insulator, it is preferable to employ a contact 
extraction tool which enters the terrainal receiving bores 
from the rear rather than from the front for releasing the 
locking device which retains each terminal in the insula 
tor, so that minimum clearances can be provided in the 
region of the forward contacting portions of the terrini 
nals to assure good stability and align:lent of the con 
tacts. 

However, where the contact terminals are thus insert 
able into and removable from the rear of the insulation 
body, and particularly where a relatively large number 
of small contacts are mounted in the insulation body, Seri 
ouis problems are presented both in the insertion of the 
terminals into the insulator and in the removal of the 
terminals therefrom. For example, when a contact ter 
minal is inserted into the insulator from the rear, a Sub 
stantial forwardly directed axial force must be applied 
to the terminal in order to engage the locking structure 
which holds the terminal in the insulator, and in the prior 
art it was usually necessary to apply this force by pushing 
inwardly or forwardly on the conductor wire that was 
crimped or soldered to the terminal. When small termi 
nals and relatively fine wires were employed, or where 
the wires were particularly flexible, it was sometimes dif 
ficult to apply the necessary force for complete locking 
engagement of the terminals in the insulator. Prior art 
tools insertable into a rearward clearance in the bore 
and engageable with the locking means to release the 
terminal usually comprised thin metal blades which were 
awkward to manipulate and difficult to align with the 
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ccking structure concealed in the bore of the insulation 
body, and which were likely to damage the insulator, 
erminal or wire conductor. Positioning of a tool of this 
prior art type so that it would enter a very small clear 
ance at the rear of the insulator was difficult. Also, such 
a toei was not practical for use in pushing a contact 
terminal forwardly into its locked position in the insula 
tor since the tool only could exert force at one side of the 
teriniinal, and would thereby tend to cock and jam the 
terminal in the bore, and it also would be difficult to keep 
the tool in abutting relationship with a shoulder on the 
terminal as the tool would merely be positioned adja 
cent to one side of the terminal so that the tool would 
tend to shift laterally out of abutting relationship with 
the terminal upon the application of a sufficient axial force 
to seat the terminal in the bore. 

in view of these and other problems in the art, it is 
an object of the present invention to provide a novel too 
for extracting and inserting contact terminals that are re 
leasably icckable in an electrical connector insulation 
body, the tool comprising an elongated tubular member 
adapted to be engaged over a wire attached to a terminal 
in axial sliding relationship with the wire so as to be 
guided along the wire into abutting engagement with the 
terminal for pushing the terminal into the insulator or 
for inserting the tool into an access clearance in the in 
sulater to release the locking means engageable between 
the insulator and the terminal and thereby permit with 
drawal of the terminal from the insulator. 
Another object of the invention is to provide a contact 

Xtraction and insertion tool of the character described 
comprising a resilient split sleeve which has a tubular 
forward working portion that substantially completely 
circumscribes a wire conductor connected to the terminal 
and a part of the terminal itself, so as to be capable of 
applying a uniform axial force about substantially the 
entire periphery of the terminal when engaged against a 
shoulder on the terminal, to perihit application of the 
necessary axial force for inserting and locking a contact 
terminal in an insulation body, and so that the tool can 
be inserted into a clearance in the terminai receiving bore 
for releasing the iocking means between the insulation 
body and the terminal without concern as to proper orien 
tation of the tool with respect to the locking structure. 

It is particular object of the invention to provide a 
contact extraction and insertion tool of the character 
described that is adapted for use in extracting and in 
serting contact terminals which are already connected 
to respective conductor wires, and which are insertable 
into the insulator and removable therefrom from the rear 
of the insulator. 
A further object of the invention is to provide a contact 

extraction and insertion tool of the character described 
which is relatively rigid in an axial direction, but which 
is resilient circumferentially, so that the sleeve may be 
split for engagement over a wire connected to a terminai, 
and then released for close-fitting engagement about the 
wire. In its preferred form, the split sleeve is composed 
of a resilient piastic material which will not be likely to 
gall or otherwise damage the insulation on the wire or 
the insulator body or the terminai or locking means for 
holding the terminal in the insulator. Further, the pre 
ferred form of the invention is longitudinally split by 
means of a slot which is relatively narrow at the forward, 
operating portion of the teol so that this portion of the 
tool will substantially completely surround the wire and 
a portion of the terminal, the slot enlarging toward the 
rear of the tool to provide a rear entry portion to facili 
tate engagement of the tool over the wire attached to the 
terminal. 

Additional objects and advantages of the invention will 
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appear during the following part of this specification 
wherein the details of construction and mode of oper 
ation of a preferred embodiment are described with ref 
erence to the accompanying drawings, in which: 

FiG. 1 is a perspective view of a presently preferred 
tool according to the invention. 
FIG. 2 is a side elevation view illustrating the manner 

in which the tool shown in F.G. 1 is engaged over a wire 
extending rearwardly from a contact terminal that is 
mounted in an electrical connector member. 

if G. 3 is a vertical section, partly in elevation, illus 
trating a contact terminal releasably locked in the insula 
tion body of the connector member shown in FiG. 2, 
and showing the manner in which the tool of the present 
invention is engaged over the wire extending rearwardly 
from the terminal preparatory to forward shifting of the 
tool for release of the terminal. 

FIG. 4 is a vertical section, partly in elevation, similar 
to FG, 3, wherein the tool has been moved to a forward 
most position in which it has released the locking means 
in the bore from engagement with the contact terminal. 

FiG. 5 is a view similar to FIGS. 3 and 4 illustrating 
extraction of the contact terminal and tool from the bore 
of the insulation body after the locking means has been 
released as shown in FIG. 4. 

Referring to the drawings, the tool it of the present 
invention is tubular, and in the presentiy preferred form 
as illustrated in the drawings the tool has a generally 
cylindrical forward portion 2 with an inside diameter 
approximately the same or only slightly larger than the 
wire conductor and rearward portion of the contact ter 
rainal over which the tool is to be slidably engaged as 
hereinafter described in detail. The forward cylindrical 
portion 2 of the tool terminates at its front end in a 
forwardly facing shoulder 4. 
To the rear of the cylindrical forward portion 2 the 

tool flares outwardly in a generally frusto-conical section 
A6 to an enlarged rearward body portion 18 which serves 
both as a handle and as a guide for snapping the tool into 
position over a wire conductor. 
A longitudinal slot 28) is provided along the entire 

length of the tool () so that the tool 9 actually com 
prises a split sleeve or tube. The slot 26 is relatively 
wide in the region of the enlarged rearward body por 
tion 18 of the tool, and tapers down in the intermediate 
flared portion 6 of the tool until the slot 29 is merely a 
thin slit in the region of the generally cylindrical for 
ward portion 2 of the tool. The relatively wide rear 
ward portion of the slot 29 provides a lead-in for readily 
accepting a wire that is attached to a contact to be ex 
tracted from or inserted into an electrical connector mem 
ber, and then the wire may be easily slid forwardly along 
the tapered portion of the slot, spreading the slot apart 
and expanding the tool until the wire is completely en 
compassed by the tool, and then the tool will spring back 
to its constricted, normal condition wherein the generally 
cylindrical forward portion 2 of the tool substantially 
completely circumscribes the wire. 

in its preferred form the tool 10 is composed of a 
piastic material which provides axial rigidity but circum 
ferential resiliency. The axial rigidity permits a sub 
stantial axial force to be applied at the forwardly facing 
shoulder 4 either for pushing a contact terminal into 
its operative position in an electrical connector body, or 
for releasing a releasable locking device in a connector 
body to permit withdrawal of the terminal therefrom. 
The circumferential resiliency of the tool makes it easy 
to slip the tool over a wire conductor without damaging 
the wire. 

roviding the tool of plastic has other important ad 
vantages. Thus, not only will the tool be unlikely to 
damage an insulation layer on a wire conductor, but 
similarly the tool will not damage a rubber or piastic 
insulator in a connector, and will not damage the terminal 
itself or locking structure which holds the terminal in 
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outwardly to an enlarged rearward portion, the tool may 
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position in the connector member. Also, with the tool 
composed of plastic it will comprise an insulating men 
ber so that no undesired electrical contact or grounding 
will occur when the tool comes into contact with a con 
tact terminal, and so that it is impossible for the operator 
of the tool to receive an electrical shock. Further, a 
plastic toc is very light in weight, and this coupled with 
the insulation characteristic of the plastic permits the 
tool to be left in the field operatively engaged about one 
of the wire conductors leading to an electrical connector, 
so that one of the tools will always be handy to workers 
in the field to facilitate removal and replacement of con 
tacts in case of damage to contacts or if it is desired to 
reconstitute the circuitry associated with a connector. 
Although plastic is the preferred material of which the 

too 6 is composed, it will be apparent that the tool also 
could be composed of relatively thin metal having suffi 
cient circumferential springiness to permit the tool to be 
Snapped over a wire conductor. 

Although the preferred form of the tool includes a 
constricted forward portion, with the tool flaring radially 

aiternatively be provided in a tubular form of substan 
tially uniform diameter. However, it is still desirable for 
the slot 23 to flare rearwardly to an enlarged lead-in por 
tion communicating with the rearward end of the tool. 

Normally the simple tubular construction of the tool 
will provide adequate gripping surface area so that the 
tool can be grasped and manipulated to assist in inserting 
and extracting contacts, and this is particularly true with 
the preferred form of the tool as shown in the drawings 
which includes an enlarged rearward body portion 8. 
However, if desired, additional handie means may be 
provided at the rearward portion of the tool, either form 
ing an integral part of the tool or removably connectable 
to the tool. 

Referring now particularly to FIGS. 2-5, the operation 
of the tool is there illustrated in connection with the re 
moval of a contact terminal which is releasably locked 
in a connector body. The electrical connector member 
22 illustrated includes an insulation body 24 having a 
forward face 26 and a rearward face 28, with a contact 
terminal-receiving bore 38 extending between the forward 
and rearward faces. The bore 30 includes a relatively 
large rearward portion 32 and a relatively small or con 
stricted forward portion 34. The relatively large rear 
ward bore portion 32 is undercut to provide an annular 
cavity 36 within which a contact retention clip 38 is 
mounted. 
The contact retention clip 33 includes a generally cy 

lindrical body 49 which is preferably longitudinally split 
So that the ciip can be constricted and inserted into the 
annular cavity 36 through the rear end of the bore, and 
then permitted to expand outwardly against the wall of 
the bore in a seated position. The retention clip 38 in 
cludes one or more spring fingers or tangs 42 which 
may be struck inwardly from the wall of the cylindrical 
body 49 of the clip so as to angle forwardly and radially 
inwardiy. - 

The Wail of bore 30 presents a rearwardly facing shoul 
der 44 between the relatively large rearward bore portion 
32 and the constricted forward bore portion 34. 
The contact retention clip 38 and the bore configuration 

are adapted for Snap-in contact mounting, with the con 
tact terminai being insertable into the bore from the 
rear aad being removable from the rear. A suitable 
contact terminal 45 is shown in FIGS. 3, 4 and 5, and 
includes a generally cylindrical body 48 having a forward 
contacting portion 59 which is illustrated in the drawing 
as a pin element, but which may be a socket or any other 
type of contacting means. An annular collar 52 is pro 
vided on the body 43 of the terminal, dividing the body 
48 into a forward body portion 54 which fits within the 
constricted forward bore portion 34, and a rearward body 
portion 55 which is of tubular or cupped construction 
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to permit soldering or crimping therein of a bared end of 
an insulated wire 53. 

In FIG. 3 the contact terminal 46 is shown in its releas 
ably locked position in the connector member 22, the 
terminal 46 having been pushed forwardly into the bore 
39 from the rear, the annular collar 52 on the terminal 
camming the spring fingers 42 of the contact retention 
clip 38 radially outwardly as the collar 52 passes under 
the Spring fingers 42, and the spring fingers 42 then 
snapping radially inwardly behind the collar 52 to lock 
the terminal against rearward movement in the bore. 
Further forward movement of the terminal in the bore 
is blocked by engagement of the collar 52 against the 
rearwardiy facing shoulder 44 in the bore. It is to be 
noted that in this releasably locked position of the termi 
nal 46, there is an annular clearance 60 between the 
rearward body portion 56 of the terminal and the insula 
tion about the wire 53 on the one hand, and the generally 
cylindrical body 40 of clip 38 and the relatively large 
rearward bore portion 32 on the other hand, this annular 
clearance 69 providing an annular access passage for 
insertion of the tool 10 from the rear. 
The sequence shown in FIGS. 2-5 illustrates the use 

of the tool 10 for extracting the contact terminal 46 from 
the connector member 22. The first step is to engage the 
tool 10 in coaxial position over the conductor wire 58 
so that the reduced, generally cylindrical forward portion 
12 of the tool is in relatively snug, slidable relationship 
over the wire 58 in the manner shown in FIG. 3. The too 
i0 is shown in FIG. 2 as it is being engaged over the wire 
58, the wire 58 already having been inserted into the en 
larged or flared rearward portion of the slot 29 and being 
fed forwardly through the tapered portion slot. 

After the tool 1 has been engaged over the wire 58 
the tool is then pushed forwardly into the annular clear 
ance 66 in the manner shown in FIG. 4 until the forward 
end 4 of the tool abuts against the annular collar 52 
on the terminal. As the generally cylindrical forward 
portion 12 of the tool passes under the spring fingers 42 
it cams the fingers 42 radiaily outwardly so that the for 
ward ends of the fingers will clear or be out of the path 
of the annular collar 52 on the terminal. The wall of the 
forward portion 2 of the tool is made thicker than the 
height of the radial extent of collar 52 on the terminal to 
assure that the spring fingers 42 will be cammed radially 
outwardly sufficiently to clear the collar. The terminal 
is at this point released, so that a rearward pull on the 
wire 58 will cause rearward extraction of the terminal and 
the tool as shown in FIG. 5. 

In order to use the tool 10 for inserting the contact 
terminal 46 into its operative position as shown in Fig. 
3 within the connector member 22, the tool is engaged 
over the wire 58 and is moved forwardly until the forward 
end 4 of the tool engages against the annular collar 52 
on the terminal. The tool is then pushed forwardly so 
as to move the terminal forwardly into the bore until 
the collar 52 abuts against the rearwardly facing shoulder 
44 in the bore, and then while the terminal is held in this 
forward position, the tool is extracted, permitting the 
spring fingers 42 to shift radially inwardly behind the 
collar 52 to the position shown in FIG. 3. 

it will be apparent from the foregoing that the tool 
it has particular utility in connection with electrical 
connectors of the type embodying snap-in contacts which 
are inserted and removed from the rear of the connector 
member by manipulation from the rear and without re 
quiring any manipulation from the front of the connector 
member. The engageability of the tool i0 over a con 
ductor wire that is already soldered or crimped to a con 
tact terminal greatly facilitates this manipulation from the 
rear, guiding the tool into the annular clearance providing 
access to the releasable locking structure so that it is not 
necessary to probe in order to fit the tool into the clear 
ance in the manner of prior art tools which were insert 
able into the clearance only on one side of the wire and 
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terminal. By providing the reduced forward portion 2 
of the tool in the form of a substantially complete tube, 
with merely a relatively narrow longitudinal slit therein, 
it is unnecessary to circumferentially orient the tool so 
that it will register with the one or more spring fingers 
42 of the contact retention clip 38, thus completely elimi 
nating a serious problem in connection with prior art tools 
used for the same general purpose. The assured correct 
alignment and proper registry of the present invention 
when it is used either for extracting or inserting a terminal 
prevents damage to the conductor wire, terminal, reten 
tion clip and the insulation body which was likely to oc 
cur in connection with prior art tools which did not 
Substantially completely circumscribe the wire conduc 
tor and the terminal during operation. 

While the instant invention has been shown and de 
scribed herein in what is conceived to be the most practi 
cal and preferred embodiment, it is recognized that de 
partures may be made therefrom within the scope of the 
invention, which is therefore not to be limited to the de 
tails disclosed herein, but is to be accorded the full scope 
of the claims so as to embrace any and all equivalent 
devices. 

claim: 
1. A contact terminal extraction and insertion tool for 

use in connection with a contact terminal that is releasa 
bly lockable in a bore within an electrical connector body, 
Said tool comprising an elongated tubular member having 
a forward and a rearward end and adapted to be slidably 
engaged over a wire attached to the terminal with said 
forward end facing the terminal, said tubular member 
having a generally cylindrical forward portion terminat 
ing at Said forward end, said forward portion having an 
internal diameter sufficient to circumferentially embrace 
Said wire and an enlarged rearward portion of substan 
tially larger diameter than said forward portion, said tu 
bular member having a longitudinal split extending 
through the wall thereof along its entire length, the tu 
bular member being substantially rigid axially and being 
resilient circumferentially so that the tubular member can 
be expanded circumferentially to open the split for in 
Sertion of the wire into the tubular member. 

2. A tool as defined in claim 1 wherein said forward 
end of the tubular member presents a forwardly directed 
annular shoulder disposed in a plane substantially nor 
final to the axis of the tubular member. 

3. A tool as defined in claim 1 wherein said split is 
relatively narrow in said generally cylindrical forward 
portion and flares toward said rearward end so as to be 
relatively wide in said enlarged rearward portion to pro 
vide a lead-in taper for inserting the wire into the tubular 
member. 

4. A tool as defined in claim 3 wherein the tubular 
member includes a rearwardly flaring tapered portion ex 
tending from said forward portion to said enlarged rear 
Ward portion, said split flaring rearwardly in said tapered 
portion. 

5 A tool for disassembling and assembling an elec 
trical connector having an insulation body provided with 
a bore therethrough with a front and rear end, a con 
tact terminal releasably mounted in the bore, a wire 
attached to the terminal and extending rearwardly from 
the insulation body, fixed stop means in the bore limit 
ing forward positioning of the terminal in the bore, 
manipulatable stop means engageable between the ter. 
minal and the wall of the bore and having a locking 
position adapted to limit rearward positioning of the 
terminal in the bore and a releasing position adapted 
to free the terminal for withdrawal rearwardly from the 
bore, a rearwardly opening clearance in the body im 
mediately Surrounding the terminal and extending to 
Said imanipulatable stop means, said tool comprising a 
tubular member having a forward cylindrical end por 
tion adapted to be removably slidably mounted on the 
wire with said forward end facing the terminal, the 
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tubular member being siidable forwardly on the wire 
to a position wherein said forward cylindrical portion of 
the tubular member enters said clearance and engages 
Said manipulatable stop means to force said manipulat 
able stop means into releasing position whereby the ter 
minal and tubular member may be withdrawn rearwardly 
from the bore, said cylindrical portic having a longitu 
dinal split extending through the wall thereof along its 
entire length and, being substantially rigid axially and 
being resilient circumferentially so that it can be ex 
panded circuferentially to open the split for insertion of 
the wire laterally into and removal of the wire from the 
tubular member. 

6. A tool as defined in claim 5 wherein said tabular 
member is composed of plastic material. 

7. A tool as defined in ciairn 5 wherein the split in 
Said generally cylindrical forward portion of the tubular 
member is substantially narrower than the outside diara 
eter of the wire, whereby the tubular rember can be 
laterally retained in slidable engagement over the wire. 

8. A tool as defined in claim 5 wherein said split is 
relatively narrow in said generally cylindrical forward 
portion of the tubular member and flares toward said 
rearward end of the tubular member so as to be rela 
tively wide at Said rearward end to provide a lead-in 
taper for inserting the wire into the tubular inember. 

9. A tool as defined in claim 8 wherein said tubular 
menber has an enlarged rearward portion of substan 
tially larger diameter than said generally cylindrical for 
ward portion. 

10. A tool for disassembling and assenbling an elec 
trical connector having an insulation body provided with 
a bore therethrough with a front and a rear end, a con 
tact terminal releasably mounted in the bore, a rear 
wardly facing shoulder on the terminal, a wire attached 
to the terminal and extending rearwardiy from the insula 
tion body, fixed stop means in the bore limiting forward 
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positioning of the terminal in the bore, manipulatable 
stop means engageable between the terminal and the wall 
of the bore and having a locking position adapted to limit 
rearward positioning of the terminal in the bore and a re 
leasing position adapted to free the terminal for with 
drawal rearwardly from the bore, a rearwardly opening 
clearance in the body immediately surrounding the ter 
initia and extending to said manipulatable stop means, 
said tool comprising a tubular member having a forward 
cylindrical end portion adapted to be removably slidably 

k 

incunted on the wire with said forward end facing the 
terminal, said forward end comprising a generally an 
nuiar shoulder disposed in a plane substantially normal 
to the axis of the cylindrical end portion, the tubular 
member being slidable forwardly on the wire to a posi 
tion wherein said annular shoulder engages Said rear 
wardiy facing shoulder on the terminal whereby the ter 
minal can be pushed forwardly into the bore from the 
rear by forward movement of the tubular member until 
the terminal is stopped by said fixed stop means and the 
cylindrical portion of the tubular member occupies said 
clearance, said cylindrical portion having a longitu 
dinal split extending through the wall thereof along its 
entire length and, being substantially rigid axially and 
being resilient circumferentially so that it can be ex 
panded circumferentially to open the split for insertion 
of the wire or the terrainal laterally into and removal of 
the wire or the terminal from the tubular member. 

11. A tool as defined in claim 10 wherein the outer 
diameter of said generally cylindrical forward portion of 
the tubular member is greater than the outer diameter 
cf said rearwardiy facing shoulder on the terminal. 
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