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UNCLA~ ~~:~Ff"' ·, 
Electrical and Electronic Systems~~i;/y~;jJ,,aft are depen-

dent on the r equired equipment selected for their own requirements and .those 
of other aircraft ser vices. By careful consideration of cost, weight, re­
liability, se1·vice arrl space requirements , equipment can be selected which 
will be the best compromise for i nstallation in the aircraft. Similarly 
when installing the ne cessary wiring for Electrical and Electronic Systems, 
careful consideration should be given to the same factors that governed the 
selection of equi pment. For improvements to the air craft wiring the following 
proposals are therefore submitted . 

1. S:i.mplified Wiring Identification - Appendix "A" 

It is believed that this simplified system when applied to 
Electri,:;al arrl Electro n..i.c wiring wil l resU.:.t in a saving of manufacturing 
time and scrap and therefore cost, saving of engineering manhours and 
expense , without pemlizing servicing requirement s. The present coded 
system having grown to such an extent due to multiplicity of circuitry, 
has lost i ts original intention of making easy identification of wiring 
in the aircraft pos sible by means of coded idents. We believe the pro­
posed system to be infinitely superior. However , should the purchaser 
desire a revision to the existing system., the latter could be applied 
much more readily to a production aircraft., than it can be incorporated 
in the initial design stage . 

I\. 

2. ~ Use of Taper Pins in lieu of Soldered Wiring Joints and Eyelet 
Terminals where possible 

With exis ting information on hand at present and subject to 
approval testing of the Taper Pin t erminals under actual expected aircraft 
co nditions, we believe that the adoption of Taper Pins in aircraft wiring 
would result, in a great reduction in installation time., scrap, improved 
reliability, e spe ci,ally at higher t emperatures arrl an appreciable increase 
in reliability wit h great er ease of application of mods when necessary, 
for the following reasons. 

Present "AN" "E" type connectors can be modified by the manu­
facturers to· fit Taper Pins and with the design or purchase of a suitable 
Taper Pin Terminal Block, wiring, manufacture anq installation would then 
be the same about 95% of the time, instead of about 70% as at present. 
However this would not change the selected equipment since these modified 
connectors will still mate with units equipped with the present connec­
tors. If desired f or service reasons in the field, a normal connector 
could readily be used by soldering, if an unmodified one were not avail­
able. The application of the taper pins on the wire arrl installation in 
a connector or terminal block should result in a saving of t ime and cost 
over the soldering of wiring in connectors and use of eyelet terminals 
on Terminal Blocks , Also a more constant quality joint is made with 
taper pins be(.ause soldered joints depend on the skill and experience of 
t he individual to a much larger extent . 
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Use of Taper Pins makes possible the -:hanging of wires in the. 
aircraft, a facilit,y which is dangerous an:l. very time consuming when 
solder is used, 

When installing wiring in wir.gs or other critical areas of 
structure, smaller holes tn structure may be used with consequent reduc­
tion of reinforcing plates or gauges of metal or a weight/space reduction 
as per the following example : 

120 wires, without fittings, average 1 lb, per ft, and measure 
approximately li" diameter, If connertors are attached~ 3½ 11 

diameter holes would be required through structural members 
wherever the cables must pass, Similarly conduit diameters 
must be increased accordingly. The alterna.t1ve method in use 
at present,when space i s limited, is to run tlie cables without 
connectors to terminals strips, and to add extra cables with 
connectors from there to the units. Existing terminal strips 
an:l. eye et lugs, add approximately 3 lbs. per hundred to the 
weight of wiring, When located throughout the aircraft the 
space taken would be 10" X 1011 X 14" per hundred t.erminals, 
also accessibility must be available for mounting and circuit 
inspectiott for ea.eh wire after installation . 

Should connectors with Taper Pins be used for the same quantity 
of wires, the wires with their crimped tips 1 but without connec­
tors, may be passed easily through 2 11 holes for the complete run 
to t.he equipment, The connectors may then be added to the cables 
and plugged directly into the units. 

Ta_£er Pin Terminal Blocks 

Ii t he design of a 1'aper Pin Terminal Block also meets approval 1 

much spa.c:e ani weight will be saved when wire must be paralleled, Also 
the wire tip and installation tool for terminal block connections will be 
the same as for the connector, W1th our flexible wire ident, system, 
8erviceabili~.y is greatly increased, 

4o 0 - Ring Bulld1ead Sealing 

0- R~ng sealing for pressure bulkhead connector installations, to 
repla~e t he si.ow process of applying sealing compounds, This method~ 
together wit h the use of Taper Pins 1 eliminates the need for 11T,B.F, 11 

fitting s t,o improve serviceability. "T,B.F. 11 fittings would add approxi­
mately 35 lbs, if used for the cockpit floor disconnects . 
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5. A Proposal for Simplified Cable ClipE,::l,_gg ~ Appendix 11 B11 

To date, clamps used for the electrical cables on our A/Care 
not adjus able, and the quantity of wires in each clamp may only be 
ltered within very narrow limits. Therefore clamp part numbers and 

drawings must be changed throughout for additions to existing cable runs 
an:i many sizes must be stocked. 

Boeing Aircraft save much t ime and money by simply tying their 
cables to "Tombstones " (moulded nylon brackets which serve as hitching 
posts ). 

The a ~companying sketch shows a cable support bracket to be 
fastened in the A/C by one or two mounting bolts, or rivets. Two sizes 

~ only are in:iicated g one for a normal cable run location, into which almost 
any size or number of cables may be laid; and a small clip to be located 
where space is limited and the cable would not be large. If, and as re­
quired, the cable would be wrapped with protective tape or tubing. When 
any or all the required cables are placed in their clips they may be 
securely tied with cord in an approved marmer. 

The cord used should tie well without stretching and must fulfil 
the same requirements for extreme atmospheric conditions as the cable 
and clips. 

By comparison with the Adel Clamp and the 11Tombstones 11 , this 
clip supports a heavy cable in most mounting positions witl-)out. being 
fastened 9 also long runs could be 11laid in11 before any clip is tied. 

By comparison with both Adel and Madanock clamps, this bracket 
serves a very wide range of cable sizes ; and the cost should be consider~ 
ably less. 

General Comments 

These measures for the simplification of the design arrl installa­
tion of the aircraft wiring have already received the support of planning and 
production, and we sincerel y hope they will be received by the R,C,A.F, with 
as much enthusiasm for t heir approval, as we feel in submitting them . 
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• APPENDtX: "A'" r ,. 
)}- A v-\ V 

A Pf,QpAL Ji'Cfuct THE IDENTIFICATION 

\?\.~,'{,1."' ~· l' ' rJI'": ~- OF A~CRAFT WIRES 

\ tl''~ .Y G\ 

\' ~\i \.t' The purpose of fhe identification system outUned is to achieve 
simplicity and flexibility, together with the individual 11 Identing" necessary 
for each wire installed . n the aircraft , 

With the existing MIL-W-5088 system, the prefix letter u1oed 
represents any one of perhaps seven or eight circuits in a particular group, 
therefore the purpose of a wire cannot be ascertained without the use of a 
drawing. In general, aircraft wiring is so complicated that wiring diagrams 
are essential to ascertain the purpose or function of individual wires. 

If the MIL-W-5088 nurnerica~ and letter sequence is t o be main­
tained, the 1'identing11 must be reworked constantly during the time the drawings 
of the wiring installations are in progress, in order to keep in line with the 
normal circuit design changes. Eventually the numerical continuity "breaks 
down" to some extent. Therefore it is an unsafe practice to 11 follow 11 a ·wire run 
in the A/C by· the sequence of the idents 9 . without reading the drawing. Also a 
wiring run from one end of the aircraft to the other may become redundant be­
cause of a modif:J.cation. Simultaneousl.y, an additional wire of the same size, 
running to the - same location may be r equired for another circui t. Under the 
present, system, the redundant; wire, of the correc size, cannot be ueed because 
it has a different prefix letter. All those who are experi enced w"th electric 
system,3 know that it is not an exaggeration to say that possibly six long 
cable runs a n:l. three junction panels might be removed from the aircraft to make 
the change. 

Good design practice requires allowance of connector pins~ ter­
minals, and space for the addition of wfres throughout the aircraf~. Experience 
has proved that the terminations left vacant. are always used eventually. MarJilr 
c;:ables particularly in prototypes and early production are reworked (and often 
removed from the aircraft.) four or five times, because the wires must be added 
two or three at a t:.me as required for circuit additions. 

Often we have been asked if it would be possible to include the 
spare wires ir. the original cable assemblies, u5ing past experience as a guide 
in selecting the wire size most iikely to be required and which would serve 
sat isfac~o:r-ily for the 1118.jorhy of circuits. This could be done very easily 
if it were not necessary to consider t he letter prefixed for the different 
groups of ir<'."Uits ~ 

Therefore the following system of identification is proposedg 

The letter 11E" ( f or electrical system) separates the wire number 
(from 1 to infinity) from the wire size. For ex.aJnple "165El611 means wire #165 

• belongs to the el.e•::trical group and is size AN16. 
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• -2- UNCLASSIFIED 
Similarl y 205R20 means that wire #205 belongs to the Radar­

Radio group a nd is size AN20. 

It would be definitely understood that no particular numerical 
sequence need be maintai ned. 

The suffixes A, B., and C have been eliminated. If the phase 
loads must be r ebalanced., it is a simple matter to alter the phase supply 
f or a particular l oad ; but most difficult to rework a long cable run i n order 
that phase ident ification of one wire may be changed. The use of t he l etter 
11 N" for a ground wire also cr eates inflexibilit y and will be eliminated. 

The proposed system means that ., once a wire has been installed 
in the aircraft , it may be used and connected i nto any desired ci r cuit , as 
long as the s i ze and l ength are correct. Thus in many instances cable assem­
blies may be i nst alled complete , and all circuit. addit ions , deletions and 
changes may be made at local points of distri bution. 

It will be most advantageous if wires which have been installed 
and i nspe cted, can r emain in the air craft. Also to throw away a wire because 
of a change in identification is expensive in man hours an:i the quantity of 
11 spares 11 r equir ea for s ervi cing. 

• With t he beginni ng of a new aircraft design this system would 

• 

greatly s impl ify the design of all wiring. Each wi re or group may be numbered 
whenever co nveni ent., without regard for the finalized cir cuits., which are often 
dependent on the unpredictable changes in requirement , bought- out and Govern­
ment furmshed equipment ., etc . The s implifi ed system thus saves many man hours 
in drawing t ime. 

I t i s presented for the considerat ion of all concerned arrl the 
hope that it will meei:, wit h approval . 

Si nce this coding system represents a deviation from MIL~W- 5088, 
R.C . A. F. a pproval will be required • 
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