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HARNESS FORMATION END-EFFECT OR WITH 
INTERCHANGEABLE TOOL CAPABILITY 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon. 

BACKGROUND OF THE INVENTION 

The present invention relates to harness formation 
end-effectors, and, more particularly, to a harness for 
mation end-effector with interchangeable tool tips. 
Wire harness formation end-effectors are known in 

the art. Such devices enable mechanical effecting of 
desired wire lay, where each wire of a wire harness is 
terminated in a particular manner. Such end-effectors 
ordinarily are dedicated to a particular function and 
thus are permanently terminated with a particular type 
of tool tip. One problem with such arrangements, how 
ever, where a particular robot device is dedicated to a 
particular type of wire termination arrangement, is that 
in order to facilitate attachment of an other-than-stand 
ard-size contact, or to otherwise terminate an end of a 
wire of a wire bundle, the end-effector must be manu 
ally reconstitutedto accommodate such non-standard 
function, where the particular tool tip on the end-effec 
tor must be removed by a worker with an appropriate 
tool tip being substituted therefor. This results in time 
consuming and wasteful production requirements. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
facilitate a simpli?ed manner of adapting a robot end 
effector to a variety of tool tips according to desired 
termination styles to be applied to wires of a wire har 
ness under construction. 
The subject invention comprises a harness formation 

end'effector which is cooperable with one of a variety 
of interchangeable tool tips. For example, an insertion 
tool tip is employed when termination comprises inser 
tion of a contact into a connector. In the alternative, a 
tool tip may comprise an anvil, which anvil may be used 
to terminate a wire in a crimp fashion. Other tool tips 
also may be selectively applied to the device. The har 
ness formation end-effector is so comprised so as to be 
able to selectively receive a selected one of the above 
said tool tips, where a spring latch fastens the tool tip to 
the end-effector. A tool tip can be released from the 
end-effector by means of releasing the abovesaid spring 
latch and by withdrawing the tool tip therefrom. 

DESCRIPTION OF THE DRAWINGS 

The invention will be more clearly understood by 
reference to the following detailed description of a 
preferred embodiment thereof in conjunction with the 
accompanying drawings, in which: 
FIG. 1 is a side view of the harness formation end 

effector with tool tip attached; 
FIG. 2 is a sectional view of a portion of the inven 

tion taken along line 11-11 of FIG. 1; 
FIG. 3 is a side view of the harness formation end 

effector with tool tip removed; and 
FIG. 4 is a side view of an exemplary alternative tool 

tip. 
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DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 

Referring now to FIG. 1 there is shown a harness 
formation end-effector 10 having an exemplary remov 
able tool tip 12 affixed thereto. End-effector 10 is cou 
pled to a robotic manipulator (not shown) via housing 
14. End-effector 10 further comprises a ?nger l6 ?xedly 
attached to and extending out from housing 14. Finger 
16 is terminated at its outermost extended end by anvil 
formation 17. 
Attached to ‘housing 14 by means of a transverse 

mounting pin 19 is a spring clip 18 having a body sec 
tion 180 and a retention section 18b. A ?ange 180 is 
de?ned at the end of spring retention section 1812. By 
means of spring clip 18, tool tip 12 may be releasably 
retained on the end-effector 10, as will be understood by 
those of ordinary skill in the art, and as further de 
scribed below. ' 

Referring now to FIG. 2, there is shown a sectional 
view taken along line II—II of FIG. 1. As seen in FIG. 
2, spring retention section 18b de?nes in its top planar 
surface an opening 18d which cooperates with a latch 
pin 20 of tool tip 12 to enable said releasable retention of 
tool tip 12 on the end-effector 10. In this embodiment, 
tool tip 12 comprises a second anvil 22, which anvil 22 
cooperates with anvil 17 of ?nger 16. This anvil pair 17, 
22 may be cooperatively employed for crimping func 
tions and to facilitate terminating crimp lug ends and 
tinned ends into a mechancal holder. 

Referring now to FIG. 3, there is shown the end 
effector 10 of FIG. 1 with tool tip 12 removed. In this 
view it can be seen that a support shaft 24 extends trans 
verse to housing 14 parallel to ?nger 16. Shaft 24 is a 
structural member which slideably cooperates in a man 
ner described below with a tool tip to be af?xed to 
end-effector tool 10, and, therefore, is comprised of a 
material of appropriate rigidity. 

Referring now to FIG. 4, there is shown an alterna 
tive tool tip 26, which too] tip 26 comprises a latch pin 
20 and an interiorly de?ned recess 28. It will be appreci 
ated, however, that tool tip 12 comprises a like interi 
orly de?ned recess 28, and it will thus now be under 
stood that each tool tip will comprise a like interiorly 
de?ned recess 28 so as to enable positive engagement of 
any such tool tip with shaft 24. Tool tip 26 comprises an 
insertion element 30 pivotally mounted to terminus 27 
of tool tip 26 by means of transverse mounting pin 32. 
Other alternative con?gurations of tool tips 12 and 26 
are also within the spirit and scope of the present inven 
tion, although not shown in detail herein. 

In operation, a tool tip, such as tool tip 26, is mounted 
on end-effector 10 by means of cooperation of shaft 24 
and interiorly de?ned recess 28 within the tool tip. 
When tool tip 26 is fully mated with end-effector 10 at 
shaft 24, opening 18d de?ned within spring clip 18 co 
operates with latch pin 20 to selectively ?xedly retain 
tool tip 26 on the end-effector 10 at shaft 24, whereupon 
a wire lay and termination operation‘ may proceed. 
When a different tool tip is desired to be used, the spring 
clip 18 is deformed to release the latch pin 20 of tool tip 
26, and tool tip 26 can thus be removed thereafter. An 
alternative tool tip may then be inserted on shaft 24 and 
af?xed similarly to end-effector 10. 
While the present invention has been described in 

connection with rather speci?c embodiments thereof, it 
will be understood that many modi?cations and varia 
tions will be readily apparent to those of ordinary skill 
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in the art and that this application is intended to COVBr on said housing and a ?exing section having a re 
any adaptation or variation thereof. Therefore, it is ccss in its top planar Surface; 
manifestly intended that this invention be only limited a removable tool tip, said too] tip having an interiorly 
by the cl’almsfmd the equlvalems thereof- de?ned recess therein, said tool tip cooperating 
What IS claimed is: 5 with said receiving shaft at said interiorly de?ned 

recess, and said tool tip having a latch pin thereon 
cooperable with said recess of said spring clip for 
retention of said removable tool tip on said hous 

lo ing; and ' 

1. A robotic end-effector system comprising: 
a robotic manipulator; 
an end-effector device with interchangeable tool ca 

pability, said end-effector device including a hous 
ing connected to said robotic manipulator, a ?nger 
?xedly mated to said housing’ means for remining a an insertion element pivotally mounted to the .end of 
removable tool tip coupled to said housing, said 531d ‘091 “P by {mans Ofa trawl/6T5? mounting Pm 
retaining means extending parallel to said ?nger and said insertion element being in cooperative 
and having a tool tip receiving shaft, a spring clip relationship with said ?nger. 
having a body section for mounting said spring clip 15 “ " " ' ‘ 
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