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APPARATUS FOR MAKING ELECTRICAL WIRING 
HARNESSES 

This invention relates to wiring harnesses, and more 
particularly relates to an apparatus for making such 
harnesses therefor. 
A wiring harness is a preformed assembly of wires, 

usually coded by color, of different lengths and groups, 
which are designed to make connections between com 
ponents in an electrical system. The wiring harness, 
being preformed, may be made at a remote location, 
and later connected into the system. 
The harnesses are usually preformed on a board 

which includes a plurality of terminal points de?ned by 
receiving clips for the ends of wire runs, and usually 
guide pins between the end points. An assembler reads 
each wire run from a chart. The chart will indicate the 
type of wire including color code, the length of wire, 
the terminal points, and perhaps routing information. 
When all wires are placed, they are tied together at ap 
propriate locations to form the assembly or harness, 
and then forwarded to the place of connection. 
The above-described method is very time 

consuming, and may be fatiguing on the assembler, re 
sulting in error. Additionally, a quality control inspec 
tor must check out each run to verify the accuracy of 
the wire runs of each harness. 
The present invention provides a new apparatus for 

assembling such wiring harnesses, which eliminates the 
necessity for the assembler to continually read the wir 
ing chart, select a wire from a source, run the wire, cut 
the wire, and repeat these steps a multiplicity of times 
for each harness. The present invention further elimi 
nates the requirement for the redundant quality control 
inspection. 
The present invention provides new apparatus under 

the instructions of a program for signifying to the as 
sembler the wire that is to be used and for visually indi 
cating the terminals between which each wire is run, 
and then extinguishing the terminal indication only 
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when the wire is run properly between the correct ter- _ 
minal. 
Brie?y stated, the invention in one form thereof com 

prises a board having wire receptacles thereon de?ning 
ends of wire runs and a programmed means for produc 
ing a visual indication of two or more receptacles de?n 
ing the ends and path of a run. When the ends of a run 
are placed in the correct receptacles the visual indica 
tions are extinguished. When all visual indications are 
extinguished the program means is enabled to present 
visual indications of the succeeding run. The invention 
further provides a new and improved receptacle for de 
?ning the terminal ends of wire runs on a wire harness 
assembly board in which a_ visual indication of the ter 
minal point is ?rst made and then extinguished when 
the run is complete. 
An object of this invention is to provide a new and 

improved apparatus for facilitating the assembly of 
wire harnesses. 
Another object of this invention is to provide a new 

and improved system for visually indicating the steps of 
assembly of a wire harness. 
A further object of this invention is to provide a new 

and improved device for visually indicating the termi 
nal points of a wire run on a wire harness assembly 
board. 
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2 
The features of the invention which are believed to 

be novel are set forth with particularity and distinctly 
claimed in the concluding portion of this speci?cation. 
The invention, however, both as to its organization and 
operation, together with further objects and advantages 
thereof may best be appreciated by reference to the fol 
lowing detailed description taken in conjunction with 
the drawings, in which: 
FIG. 1 is an elevation of one apparatus used in the 

practice of the invention; 
FIG. 2 is a view of the apparatus of FIG. 1 seen from 

the right side thereof with respect to FIG. 1. 
FIG. 3 is a rear view of the apparatus as seen in FIG. 

2; 
FIGS. 4 and 5 are elevations of a wire receptacle 

mounted to a harness assembly board shown in FIGS. 
1 — 3; 

FIG. 6 is an elevational schematic exemplifying the 
operation of the device of FIGS. 4 and 5; 
FIG. 7 is a block diagram of the electrical logic sys 

tem used in conjunction with the apparatus; 
FIG. 8 is a diagram, partly schematic and partly in 

block form of a portion of the system of FIG. 7; 
FIG. 9 is a diagram, partly schematic and partly in 

block form of a portion of the system of FIG. 7; and 
FIG. 10 is an elevation of another wire receptacle 

mounted to a harness assembly board and adapted to 
receive the end of a wire run. 
An apparatus 10 embodying the invention as shown 

in FIGS. 1 and 2 comprises a wire supply member 11 
which may be movably mounted on wheels or casters 
12 and has an arm 13 extending therefrom to support 
a harness board 14 thereon. Member 11 comprises up 
right members 15 and 16 which support a wire supply 
panel 17 thereon. Rear upright members 18 support a 
plurality of diagonally directed members 19, 20, 21 and 
22 together with front support members 23. Carried by 
the diagonal members 19 — 22 are a plurality of shafts 
or journals 30, each adapted to have one or more reels 
31 of wire mounted thereon for rotation. The wires 
from the reels, as exempli?ed by wire 32 in FIG. 3, ex 
tend through predetermined apertures 33 arranged in 
rows 34, 35, 36 and 37 through panel 17. Associated 
with each aperture 33 in indicating relationship thereto 
is a lamp 38. The lamps are arranged in rows 39, 40, 41, 
and 42 in operative indicating relationship with each of 
the aperture rows 34 - 37, respectively. As will herein 
after be more fully described, a lamp 38 is illuminated 
to signify to the assembler the aperture 33 for which a 
wire for a given run is to be taken. The harness board 
14 includes thereon a definition of a plurality of termi 
nal points. These terminal points are de?ned by a re 
ceptacle for the terminal end of a wire. Guide pins (not 
shown) may also be provided on harness board 14 to 
de?ne bends and radii. Each receptacle 47, as more 
clearly shown in FIG. 4, is arranged to be illuminated, 
and provides a switching action when a wire is placed 
therein. The boards may optionally contain an aperture 
(not shown) adjacent each of the receptacles 47 to per 
mit the free end of a length of wire to be disposed be 
yond the working surface of the harness‘ board 14. The 
receptacles 47 provides a plurality of functions in act 
ing as a clip to receive and hold a wire, act as a means 
for indicating the terminals of a wire run, and to signify 
when a wire run has been correctly positioned. 
Each of the receptacles as shown in FIGS. 4 and 5 

comprise a body 48 of translucent material having a 
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cavity at the lower end'which receives therein a light 
emissive device such as lamp 49 and a lamp receptacle 
50 which are mounted to a pushbutton switch member 
51. The switch member 51 has terminal connections 52 
and a switching mechanism disposed in the body which 
is received within harness board 14, and secured 
therein by means of a nut 53. A pushbutton member 54 
mounts the lamp receptacle 50. 
A satisfactory switch for this purpose is a Type 533 

manufactured by the Marco-Oak Division of Oak Elec 
tronics of Anaheim, California. The nut 53 further 
serves to hold a retaining clip 55. The retaining clip has 
at one end thereof a channel-like portion 56 which 
serves as a guide for body 48. Clip 55 further engages 
body member 48 at portion 57 and has eyelets de?ned 
thereon to receive the ends 58 of a resilient arm mem 
ber 59. Arm member 59 has its upper portion formed 
vas at 60 to contact member 48, and as at 61 to de?ne 
with member 48 a concave recess to receive a wire W. 
When a wire W is placed in between portion 61 of arm 
59 and recess 62 of body member 48 and downwardly 
directed, the force exerted thereon will cause arm 59 
to ?ex back and permit wire W to be moved into a wire 
retaining passage or well 63. This downward force will 
also cause body member 48 to move downwardly in 
channel 56 and actuate pushbutton switch 54 to open 
the switch, as schematically shown in FIG. 6. As the 
wire is forced to the bottom of well 63 or on top of 
other wires therein, this force will also open the switch. 
Thereafter, when the force is relieved the bias of an in 
ternal spring (not shown) in switch 51 will return the 
pushbutton 54 upwardly and close the switch. 
When lamp 49 is energized, the translucent body 48 

will glow and provide a very obvious indication. The 
body may be made of any material which will diffuse 
the radiated light energy. A ?uorescent plastic may also 
be used. The members may be readily molded in any 
color, and preferably will be designed to protect the 
lamp. The member 48 has shoulders 64 de?ned 
thereon to prevent withdrawal from clip 55. 
As hereinafter described, this opening of the switch 

will reset a memory device and extinguish an illumi 
nated receptacle which signi?es an end of a wire run. 
FIG. 7 exempli?es in block form the logic and pro 

gramming of a method and system embodying the in 
vention. The system includes a tape reader 70 adapted 
to read programmed information in coded binary deci 
mal form from a perforated tape T. The tape T may 
contain “blocks” of the following data as shown. A first 
line of an erase or clear signal; a second line indicating 
the run number; next the wire number to indicate the 
wire to be given a run; a start number to indicate one 
terminal receptacle which will be illuminated, and a 
stop number to indicate the other terminal to which the 
wire run is to be made. The tape may also include a 
stop reading or block end signal row and various spaces 
(not shown) in between the other intelligence to signify 
the end of a particular bit of information to the tape 
reader. The tape reader advances automatically 
through a block upon the closing of an operator foot 
switch 71 and the information in binary coded form is 
read serially from each row of perforations on the tape 
by the tape reader and applied to a decoder 72. The 
tape reader will read each row or rows between spaces 
and apply such data serially to decoder 72. The tape 
reader may be of the type manufactured by Addmaster 
Corporation, Series 600, of San Gabriel, California. 
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4 
The first signal, the erase signal, is utilized as hereinaf 
ter described. The run number signal is optional and 
may be forwarded from the decoder 72 to a run visual 
number display .73. The next intelligence, the wire 
number, after being read by the tape reader 70 is ap 
plied to decoder 72 where it is converted to binary 
from and applied to a decoder and driver matrix 74. 
Decoder and driver matrix 74 is preferably an eight by 
sixteen matrix of silicon control recti?ers (SCR) which 
will provide a driving signal to one of ninety-six lamps 
38 on wire panel 17 to indicate which wire is to be used 
for the next run. ‘ 

The decoder itself comprises integrated circuit chips 
arranged for three-decade conversion of binary coded 
information to binary form using Texas Instrument, 
Inc. Chips 74184 as shown on Page 9146-of the Texas 
Instrument Integrated Circuits Catalog for Design En 
gineers, First Edition. The decoder contains a counter 
and suitable coincidence circuits to route succeeding 
rows of data on tape T to the correct circuit. The de 
coder will next receive the start number, which is con 
verted to binary form and applied to the lamp memory 
and driver network 75. This network comprises a plu 
rality of gates arranged in coincidence to provide, for 
example, one to 64 driving signals, as hereinafter exem 
pli?ed. The network further comprises a number of 
SCR drivers, as hereinafter exempli?ed. Each of the 
SCR’s functions is a switch, a memory and a lamp 
driver. Memory and lamp driver network 75 selects the 
two receptacles 47 which define a wire run and illumi 
nate such receptacles. As a run of wire is made between 
the two receptacles and the wire placed therein, the re 
ceptacle switch 51 is opened and that lamp extin 
guished. When both lamps are extinguished a signal is 
applied to the control logic network '76 to permit the 
tape reader to advance the tape to and read the next 
block of information thereon, when the assembler 
closes a foot switch 71. > 

Reference is now made to FIG. 8 which exempli?es 
the power supply of the control logic 76. Power is sup 
plied to main power buss 77 through a power transistor 
78 which is normally on. The power as shown is nega 
tive and as power is supplied, a capacitor 79 charges 
through diodes 80. Assume that the power is being ap 
plied to drive the lamps of two receptacles as shown on 
harness board 14 (FIG. 7). As the ?rst lamp is extin 
guished there is a drop in current. This drop in current 
in line 77 is re?ected through a series transformer 81 
and a pulse is applied to an ampli?er 82. The pulse is 
ampli?ed by ampli?er 82 and applied to a one-shot 
multivibrator 83 which supplies a pulse count to a 
counter 84. When the count in counter 84 reaches a 
predetermined number, for exampletwo, counter 84 
will apply an enabling signal to a gate 85. When gate 85 
is enabled it signi?es that both of the terminal recepta 
cles on the harness board- have been extinguished and 
the wire run has been complete. Now, as the assembler 
depresses foot switch 71, a negative going pulse will be 
applied to the base'of transistor 86 which turns on, and 
terminal point 87- will move toward ground. This will 
raise the bias on the base of transistor 88 which turns 
on and, in turn, turns off power transistor 78. This will 
cut off driving power to all of the displays, and clear the 
wire identi?cation lamp 38 on wire panel 17. 
FIG. 9 exempli?es the lamp driving and memory net 

work 75 of FIG. 7. Binary information from decoder 72 
is supplied over lines 90 in binary form to a coincidence 
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type binary to arabic number decoder 91 which, depen 
dent on the information on lines 90, will select a'mem 
ory unit 92 in the form of an SCR 93. For purposes of 
example, assume thatv there are one hundred twenty- ‘ 
eight terminal points on the harness board de?ned by 
an equal number of receptacles. Associated with each 
receptacle and in circuit with each lamp 49 therein is 
one of memory devices 92. Decoder 91 selects the ones 
of the receptacles which will be illuminated and applies 
a ?ring signal to its associated SCR 93. Each SCR is in I 
series with the receptacle lamp 49 as is each receptacle 
switch. 
With this arrangement the two or more receptacle 

numbers may be read in serially from decoder 72, each 
SCR memory ?red, and then a succeeding SCR number 
may be read in. As the ends of a wire run are placed at 
the identi?ed receptacle and open normally closed 
switches 51, the power circuit through the SCR memo 
ries is broken and the lamp 49 in circuit therewith will 
be extinguished. 
As previously explained, as each lamp is extinguished 

a count thereof is made. When all lamps have been ex 
tinguished and counted, then the tape T may be .ad 
vanced. All of the SCR’s which are of the complimen 
tary type include a biasing circuit, generally indicated 
94, which holds the SCR off until a ?ring signal is ap 
plied to the gate 95 thereof from decoder 91. The 
SCR’s act as a memory in each staging as others are 
?red or the terminal receptacles are read into decoder 
91 serially. 

It will be recognized that the system as described is 
self-verifying in that information for a subsequent wire 
run cannot be derived or displayed until the preceding 
wire run has been correctly made and the wire recepta 
cle lamps extinguished. Unless the lamps are extin 
guished, the assembler will have an indication that the 
proper wire run has not been made. 
FIG. 10 exempli?es an alternate form of board recep 

tacle. Receptacle 100 comprises a translucent body 
member 101 which has a contact 102 cast therein to 
gether with leads 103 and 104 to a lamp receptacle 
105. Body member 101 is seated in a metallic clip 
member 106 having an electrical lead 107 connected 
thereto. Body member 101 and clip 105 are secured to 
board 14 as by means of a bolt 107a and nut 108. Flexi 
ble arm 109 of clip 106 and body member 101 de?ne 
a wire retaining well 110 adapted to receive the ends 
of wire runs therein. Portion 109a of arm 109 de?ne a 
switch contact which is opened as a wire is inserted into 
wire well 110. The leads 103 and 107 are connected in 
the anode circuit of an SCR 93, so that when the SCR 
is ?red, opening of contacts 102 and 109a will extin 
guish lamp 111 and turn off the SCR. 
The wire receptacles may take any physical form 

which will serve the desired functions of providing a vi 
sual indication of the correct placement of a wire, ex 
tinguish the indication when the wire is placed therein, 
and retain the wire during assembly of the harness. 
The wires to be run may be cut from a reel at any 

time during or after placement of a run. The ends of the 
wires may extend a short distance beyond a receptacle 
and cut to ?nal length after the harness is assembled. 
As used therein, the reference to the end of a wire 
being received in a receptacle includes that portion in 
the receptacle which may not be the absolute end of a 
?nished assembly. 
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6 
It will thus be ‘seen'that the objects of the invention 

set forth as well as thosemade apparent from the fore 
going description are ef?ciently attained. While pre 
ferred embodiments of the invention have been set 
forthv for purposes of disclosure, modi?cation to the 
disclosed embodiments of the invention as well as other 
embodiments thereof may occur to those skilled in the 
art. Accordingly, the appended claims are intended to 
cover all embodiments which do not depart from the 
spirit and scope of the invention. 
What is claimed is: 
1. Apparatus for assembling wire harnesses, compris 

ing a board, a plurality of wire receptacles mounted to 
said board in a predetermined arrangement to signify 
beginning and ending terminal points for a plurality of 
wire runs, said receptacles adapted to receive and hold 
one or more wires therein, each of said receptacles in 
cluding a light emissive device and a switch in circuit 
therewith,said switch being normally closed but re 
sponsive to placement of a wire in said receptacle to 
open. 

2. The apparatus of claim 1 wherein said receptacles 
have a body portion of translucent material and said 
light emissive device radiates into said translucent ma 
terial. 

3. The apparatus of claim 1 wherein said receptacles 
include a resilient wire retaining clip, said clip being 
displaceable to accept a wire. 

4. The apparatus of claim 2 wherein said receptacles 
are responsive to pressure exerted thereon to open said 
switch. 

5. The apparatus of claim 2 wherein said receptacle 
includes a spring clip de?ning with said body portion, 
said spring clip arranged to be displaced to permit 
placement of wire in said well. 

6. The apparatus of claim 5 wherein said clip forms 
part of said switch, and displacement thereof opens 
said switch. 

7. The apparatus of claim 1 wherein said receptacle 
de?nes a well to retain wire therein, and including a 
light conductive body member with said light emissive 
device carried thereon, and said switch. ‘ 

8. The apparatus of claim 1 further including control 
means, and wire run instruction means, means respon 
sive to said wire instruction means to cause said control 
means to illuminate at least two of said receptacle light 
emissive devices. 

9. The apparatus of claim 8 further comprising a sup 
ply of a multiplicity of different wires, an indicating 
means positioned to indicate each wire, and means re 
sponsive to said instruction means, and said control 
means for energizing one of said indicating means. 

10. The apparatus of claim 8 wherein said instruction 
means includes an advanceable instruction medium 
with a plurality of wire run instructions thereon, and 
reading and advancing means therefor, means respon 
sive to placement of a wire in each of the illuminated 
receptacles to permit said reading and advancing 
means to advance said medium for reading of the next 
wire run instructions thereon. 

11.~The apparatus of claim 10 further comprising a 
supply of a multiplicity of different wires, an indicating 
means positioned to indicate each wire, and means re 
sponsive to said instruction means, and said control 
means for energizing one of said indicating means. 

12. The apparatus of claim 10 wherein each of said 
light emissive devices and its associated switch is in cir 
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cuit with an electronic switch, means for rendering two 
of said electronic switches conductive to illuminate two 
of said light emissive devices. 

13. The apparatus of claim 12 wherein said elec 
tronic switches are controlled recti?ers having agate 
electrode, and means for applying a gating signal to the 
gate electrodes of two selected recti?ers. 

14. The apparatus of claim 1 wherein each of said 
light emissive devices and its associated switch is in cir 
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8 
cuit with an electronic switch, means for rendering two 
of said electronic switches conductive to illuminate two 
of said light emissive devices. 

15; The apparatus of claim 14 wherein said elec 
tronic switches are controlled recti?ers having a gate 
electrode, and means for applying a gating signal to the 
gate electrodes of two selected recti?ersj 

* * * * * 


